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Greeting 


again the great American Electric Rail- 

way Fraternity will have its annual 
‘“Get-Together”’ at the American Electric Rail- 
way Association Convention, this year to be 
staged at the Panama-Pacific Exposition. 


A NOTHER eventful year has gone by and 


The Westinghouse Electric & Mfg. Co. 
desires on this occasion to again extend its 
annual greeting and thanks to all railway men, 
and especially to those who have contributed 
helpful counsel and suggestions in. the develop- 
ment of more efficient apparatus. 


Much progress has been made during the 
year, towards the goal of “Better Understand- 
ing” between the railways and the public they 
serve, as well as between the railways and the 
manufacturer. 


Successful handling of passenger traffic, 
especially in congested centers, is one of the 
greatest problems confronting railway men 
today. It can only be solved by thorough under- 
standing and co-operation between the public, 
the railways and the manufacturer. 


Westinghouse Electric & Manufacturing Co. 
East Pittsburgh, Pa. 


Sales Offices in all Large American Cities 
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ANNUAL CONVENTION ISSUE 


From San Diego 


to Vancouver 


HEN a plan for the Pacific Coast con- 

vention issue was considered, it was 

obvious that descriptions of Pacific 
Coast properties would be expected by the readers. 
Nevertheless, the ELECTRIC RAILWAY JOURNAL 
has covered these properties so thoroughly in the 
past that any general descriptions would have meant 
the unnecessary duplication of much material, and, 
at best, an issue of unwieldly size. 

A second plan would have been an attempt to 
compare the standards of different companies as 
regards track, line, power and rolling stock. This, 
too, would have proved impracticable because the 
‘properties are comparatively few for the great 
extent of territory traversed, and they represent 
an enormous range of conditions from the cable 
lines of Seattle, Tacoma and San Francisco to the 
1200-volt and 1500-volt heavy traction lines of the 
Bay Cities and Portland. 

A third plan was still available. This was to 
present articles on whatever matters were of the 
greatest importance to the properties affected and 
of probably the greatest interest to the stop-over 
convention visitor. This plan was adopted with 
the further improvement that this information was 
obtained in the form of contributions from the men 
who have been closest to the questions treated. 
Furthermore, in this form, the ELECTRIC RAILWAY 
JOURNAL convention issue is a collective invitation 


from the men of the Coast to their brethren of 
the rest of the United States and Canada. This 
is a fitting place to express the strongest gratitude 
to the contributors whose co-operation made so 
personal an issue possible. 

’ The table of contents will reveal discussion of 
topics in almost every branch of electric railroad- 
ing. Perhaps the articles of most vital interest 
are those of Messrs. Lewis, Dunne, Black and Hild 
on the jitney from the respective standpoints of 
birth, growth and decline, ‘legal status, financial 
status and public sentiment. After playing the part 
of a seven-year locust the jitney seems doomed to 
a grave unmourned, unhonored and unsung save 
by the trader in used automobiles. Yet the jitney 
will leave more than a scar on electric railway 
finance and operation. Above all, it has shown 
that all public transportation, car and bus together, 
should be under one control. 

Another set of articles that fall under a common 
heading are those relating to heavy electric rail- 
roading. It will warm the cockles of the electric 
railway man’s heart and warm the cold feet of 
many a steam railroader to see the Southern Pacific 
Company operate trains at 1200 volts and 1500 volts 
direct current as an every-day matter, whether it 
be on the near-city headways of Los Angeles and 
the Bay Cities or on the electric passenger and 
steam freight combination of the Portland divi- 
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sion. The articles of Messrs. Sears, Hewitt, Johan- 
sen, Nichols and Clough indicate emphatically that 
high-tension d.c. equipment is making good. 

That the most advanced ideas in scientific man- 
agement also find a haven on the Pacific Coast is 
proved by Mr. Maize’s article on work planning at 
Portland, and Messrs. Sliter’s and Cooper’s disser- 
tations on schedules. Progressiveness in other 
branches of the industry is apparent from the re- 
marks of Messrs. Jones and Cashin on front-end 
fare collection, of Mr. Hinshaw on helping the 
farmer, of Mr. Schluss on real comparisons of 
maintenance costs and of Messrs. Alberger and 
Murrin on the true worth of motormen’s checking 
devices. The three articles on a.c. track-circuit 
signal practice contributed by Messrs. Vanatta, Mil- 
ler and Cunningham bring out the ever-increasing 
reliability of this apparatus; nor does the foregoing 
enumeration exhaust the list of good things which 
will be found in this issue. 

Finally, a word is in order concerning the 
two fairs which are responsible for bringing the 
American Electric Railway Association to the Pa- 
cific Coast. At San Diego the visitor will find what 
has been most truthfully called a Spanish “dream 
city.” It is doubtful, indeed, whether Spain knew 
greater beauty even at the height of the Moorish 
power than has been recreated by the modern 
American. The area of the fair grounds is also 
small enough to permit everything to be seen in a 
couple of days provided the visitor does not linger 
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too long and lovingly over the ravishing displays 
of California products. The chief railway exhibit 
at San Diego is by the San Diego Electric Railway, 
and it’s a very good one indeed. 

At San Francisco the visitor will find an expo- 
sition which will not only attract him at once, but 
hold him in an ever-increasing thraldom as ac- 
quaintance is made with each of its beauties. And, 
like all others, he will leave with regret that this 
wonderful art should have been created for less 
than a year. 

Of the technical exhibits, electric railway appa- 
ratus forms an important part. It is a pity that 
all transportation exhibits could not have been 
placed in one building, for this would have en- 
couraged the exhibit of more detail] parts. As it 
is, the exhibits as described in the ELECTRIC RAIL- 
WAY JOURNAL for March 13, 1915, are divided be- 
tween the Palace of Machinery and the Palace of 
Transportation. Of course, the displays have been 
made with the view of attracting the general public, 
but the spatial conditions are so liberal that the 
technical man will be able to study details even 
better than at the usual railway convention. Like 
the regular exhibits of the American Electric Rail- 
way Manufacturers’ Association, only the latest 
developments are shown. Unlike preceding world’s 
fairs, the Panama-Pacific International Exposition 
commemorates an achievement of to-day, and it is 
therefore consistent that the exhibits should have 
been planned in the same spirit. 
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San Fernando Mission 


An Electric Railway Paradise 


Where Nature’s Beauties, an Equable Climate and Rich Soil Are Made 
Accessible by an Electric Railway Service Which Combines the High Speed 
of Interurban Operation with a Headway that Approaches City Schedules 


By PAUL SHOUP 


President Pacific Electric Railway 


HE populous section of four southern Cali- 

fornia counties is served by the Pacific 

Electric Railway. This garden-like terri- 
ritory, walled in on the north and east by the San 
Gabriel and San Bernardino mountain ranges, 
forest-clad on their heights, and rimmed westward 
and southward with one broad, almost continuous, 
sandy beach along the Pacific Ocean, has great 
diversity of attractions for the visitor. 

The Pacific Electric Railway, operating 611 road 
miles and more than 1000 single-track miles, reaches 
practically every section of this territory. More 
than a dozen of its interurban lines radiate from 
Los Angeles. In this section there is not a seaside 
resort where its lines do not go down the prin- 
cipal aisles of amusement and distribute passengers 
directly along the sandy beaches. 
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The forested canyon of Alpine Tavern, with 
Mount Lowe above, is the mountain terminus of 
the Pacific Electric Railway, 5000 ft. above the sea. 

There is no great citrus fruit growing district 
in all this section through which the service of the 
Pacific Electric does not pulsate. Every county 
seat is connected with every other county seat by 
its lines, and every populous section has a direct 
route to Los Angeles and usually to the local busi- 
ness center nearer by. Our lines serve some thirty- 
five municipalities, and in a third of them we give 
local in addition to our interurban service. 

The private rights-of-way of this railway reach 
well up into the heart of Los Angeles with the re- 
sult that the service is not only very frequent but 
is expeditious. 5 Liga 
The great citrus fruit growing districts of south- | 


‘belt of almost continuous orange groves, 
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ern California lie chiefly along the foothills and in 
the narrower valleys, though’ this statement is not 
wholly comprehensive. From Pasadena eastward, 
including Sierra Madre, Monrovia, Azusa, Covina, 
Glendora, San Dimas, Lordsburg, Pomona, Ontario, 
Uplands, Alta Loma, Etiwanda, Fontana, Rialto, 
San Bernardino, Highland and Redlands, is a broad 
inter- 
spersed here and there with lemon groves and vine- 
yards. The valley of Riverside is almost one great 
orange grove. Southward, the Corona lemon and 
orange groves have spread from the railway tracks 
up through the foothills. 

In Orange County, the lower mountains wall the 
beautiful valleys, and here, with Santa Ana and 
Orange as business centers, are great orchards of 
citrus fruit and of walnuts. 

If vistors should be interested in a citrus fruit 
valley in the making, there is no journey more edu- 
cational than that over the Pacific Electric Rail- 
way’s La Habra line. Here, where a few years ago 
were the bare plains and foothills, are now several 
thousand acres of oranges and lemons, all young, 
and only a small percentage in bearing. What this 
country will be like may be seen from the Whittier 
district, a thrifty and prosperous section passed on 
the way, necessitating only a short side trip. 

These territories traversed by the Pacific Electric 
produce more than 30,000 carloads of oranges and 
lemons per annum, and this output is steadily in- 
creasing. 
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West and south of Santa Ana and Orange: is the 
greatest of sugar beet growing districts, last year’s 
crop being some 250,000 tons. In this compara- 
tively small district are three large beet sugar 
factories on Pacific Electric lines. 

Northward from Los Angeles and separated from 
the city proper by the Santa Monica mountains is 
the San Fernando Valley where a grain field of 
three years ago has been metamorphosed into four 
thriving towns, a great area of 10, 20 and 40 acres 
of orchards and vegetable ranches, with many miles 
of well-macadamized streets, electric lighted, and 
with every principal section served by the Pacific 
Electric. The advance of the San Fernando Valley 
is marvelous, and the towns of Van Nuys, Owens- 
mouth, Lankershim and San Fernando are very 
interesting to the visitor in that they indicate how 
rapidly towns may be made. Van Nuys is perhaps 
the most remarkable example of such creation in 
the country. 


BEACH AMUSEMENT ATTRACTIONS 


Southern California, as I have said, offers a 
great diversity of attractions. Venice, as a sea- 
side resort, has all the play attractions of Coney 
Island, and the beauty of beach in the fore and of 
green hills in the background that Coney Island 
cannot have. 

Long Beach, with a hotel unsurpassed so far as 
I know by any other seaside resort on either coast 
of the country, is built on an upland and overlooks 
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THE PACIFIC ELECTRIC 
SYSTEM 


Track-Miles in Operation. .1,100 
Trains Daily Under 
Schedule 


Gridirons Southern Cali- 
fornia Within More Than a 


75-mile Radius Around Los 
Angeles 
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Four-Car Passenger Train 


It is claimed that within the due course 
of time all of Iowa’s farming population is plan- 
ning to retire to Long Beach and enjoy life, and at 
a meeting of the Iowa State Society in that town 
you would think this to be true, but the Iowans 
have no monopoly; there are a great many thou- 
sands of other people who know what Long Beach 
is worth. 

What is true of Long Beach and of Venice as to 
their improvements and their attractions is true 
likewise of Santa Monica, noted for its upland 
residences, Redondo Beach, Hermosa Beach, Naples, 
Alamitos Bay, Seal Beach, Sunset Beach, Hunting- 
ton Beach, Newport Beach and Balboa. This whole 
beach country, from Santa Monica on the north to 
Balboa on the south, is one great playground all 
summer long. There are no rains and no storms. 
The weather is invariably pleasant and the bathing 
unexcelled. At such places as Redondo Beach there 
is good fishing practically all the time. Every one of 
these resorts has its merry-go-round attractions, 
with pleasure piers, and, in nearly every one there 
are places where good things to eat can be had. 

These beach towns are made a part of Los An- 
geles by a service of trains from fifteen minutes to 
an hour apart, depending on the distance from Los 
Angeles. At such points as Venice, Redondo Beach 
and Long Beach, people hardly consult the time- 
tables, knowing that in any event they will have 
not long to wait for a train. 


the sea. 


AS A WINTER RESORT 


The foothill cities of South Pasadena, Pasadena 
and Alhambra, Sierra Madre, Monrovia, the Holly- 
wood section of Los Angeles, Beverly Hills and other 
near-by places, are thronged with winter visitors. 
Here are some of the very best winter resort hotels 
in America. They are also charming in summer, 
the green foliage and the white blossoms of the 
orange trees, the views of the smiling valleys on 


the one hand and the snow-capped mountains on the 
other, and the even temperature of the California 
winters, giving them their greatest lure when the 
thermometer in the East is frozen down to its 
boots. 


AS A SUMMER RESORT 


Southern California is as much of a summer re- 
sort as a winter resort; indeed, I think perhaps 
more so, and what is said of southern California is 
likewise true of California as a whole. The moun- 
tains, outside of resorts such as Mount Lowe, are 
not easily accessible in the winter time, but in the 
summer there are between thirty and forty beau- 
tiful mountain canyons, nearly every one with a 
running stream, readily accessible from the lines 
of the Pacific Electric Railway. In these canyons 
are groves of sycamore and oaks, and in their upper 
stretches and along the hillsides forests of pine 
and cedar. On the mountain tops themselves and | 
spreading down the northern slopes are large pine 
forests, now practically all timber reserves. There 
are public camps and pine log lodges which com- 
fortably entertain visitors, while camping out dur- 
ing the stormless summer season is a favorite 
vacation experience. 


TRANSPORTATION SERVICE 


The visitor may go from Los Angeles to San 
Bernardino in the morning via the Pacific Electric, 
have luncheon at the latter city, take the connect- 
ing automobile stage and dine on the top of the 
San Bernardino range in a pine forest within a few 
miles of a mountain lake 6000 ft. above the sea. 
The next day he may ride among the groves over 
a road looking down into the San Bernardino and 
Riverside valleys on the one hand and out upon 
the desert on the other, from an average height of 
some 7000 ft., and spend the next afternoon and 
evening by the side of another mountain lake in the 


Flowers and Snow at Smiley Heights, Redlands 


Bear Valley. Such trips as these are not well 
known to our visitors, but as time goes on they 
will increase this lure of southern California. 

Perhaps the greatest attraction that southern 
California has is the near association of wilder- 
ness and town, of mountain and sea, of all the ad- 
vantages that come with conventional and man- 
made improvements and all the advantage that goes 
with unspoiled nature in canyon and mountain wall, 
in islands, such as Santa Catalina, and long un- 
broken stretches of sea beaches. The Pacific Elec- 
tric Railway makes these contrasts the more vivid 
in that through the service rendered by it all points 
are brought close together. 

On the main streets of San Bernardino or River- 
side or Santa Ana you may take cars at reasonable 
intervals during the day for Los Angeles, and, on 
the main streets of Los Angeles, or, from the busi- 
ness center of the city, you may take cars and re- 
turn to these same points. There is no city in 
which it does not have up-town facilities. 

The business building which is owned by the 
Pacific Electric and occupied by it as a terminal 
in Los Angeles is perhaps the largest business build- 
ing in the city, and its location is near the business 
center. 
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Orange Grove, Near Riverside 


All of these conditions create a situation with 
respect to city and country development and tend- 
ing to the unity of the two perhaps not found in 
quite the same fashion elsewhere. This situation 
accounts for the 2300 scheduled trains a day of the 
Pacific Electric and for the fact that it handles 
some 75,000,000 passengers annually in a residence 
population of possibly 750,000; and of these by far 
the greater proporton are, of course, interurban 
passengers, as only a small part of the railway 
service of Los Angeles is given by this company. 

The business man may, indeed, have his business 
in Los Angeles and his home in Pasadena, from 11 
to 15 miles distant, or in Long Beach, 21 miles 
away, and reach that home as quickly as if he lived 
in the immediate suburbs. 

It has been the effort of the Pacific Electric Rail- 
way to keep up with the growth of southern Cali- 
fornia and this has necessitated a great deal of 
pioneering. The system as a whole is, perhaps, yet 
somewhat in advance of the country. Only recently 
the isolated sections in the San Bernardino and 
Riverside valleys have been connected with each 
other and, in turn, connected with the main system 
around Los Angeles. The full value of this asso- 
ciation and interchange of electric car service over 
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Glenwood Inn, Riverside 


the whole territory served by this company will be 
fully felt only after some period of experience and 
development. 


A LAND OF OPPORTUNITIES 


Business opportunities are all relative, and while 
it may appear that southern California is at this 
time fairly well populated, it is altogether probable 
that no rural section in the United States of equal 
area is destined to greater increase in population 
during the next ten years than the territory served 
by this company. This territory possesses attrac- 
tions that are almost natural monopolies. It is be- 
coming the playground and the resting place of the 
world. Income on investments elsewhere is being 
constantly poured into southern California for the 
maintenance of people who have in whole or in part 
retired from business activities. Another stream 
of wealth comes through the creation of beautiful 
homes from money realized through the sale of 
properties elsewhere or from income sources. There 
may be temporary checks in this development, but 
the past thirty years indicate that these checks 
can be but temporary, and they who build wisely 
and well in southern California need have no fear 
as to the value of their investments nor any fear 


Lagoons at Venice 


as to dissatisfaction with the conditions that make 
their new home life approach the ideal. 

The wealth of the world-is behind this develop- 
ment. This country is more than the playground of 
the nations—it is the home place of all countries. 
Where once it was said that one might sit idly at 
Cairo and in the course of time at this cross-roads 
of the nations meet everyone whom he knew, it 
will not be long until this expression will be much 
more applicable to the city of Los Angeles and 
southern California generally. 

It is, however, more than a tourist land and some- 
thing else than a home place, but I need say little 
more in that direction. Los Angeles County was, 
according to the United States census report re- 
cently made public, the first in the United States 
in the value of agricultural products. 


OPERATING FEATURES 


The aim of the Pacific Electric Railway is to 
give with its red cars a service constantly abreast 
of the demand. We are, working within reasonable 
business lines, improving our operating conditions 
wherever new ideas make this soundly practicable. 
Our grade crossings with steam lines are rapidly 
being protected by interlocking plants. Our dense 


Avalon Bay, Catalina Island 


Harbor at San Pedro 
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traffic lines are protected by block signals and other 
lines will be so protected when income conditions 
make it possible. In connection with other Los 
Angeles city terminals, plans, in part carried out 
but deferred until business conditions are better, 
will enhance the advantages to the public in the 
private right-of-way service now given. All of our 


most dangerous highway crossings are protected-by - 


automatic wigwag signals invented and first manu- 
factured in our Pacific Electric shops. All of our 
new 
all cars of recent purchase are of all-steel con- 
struction. | 

Our operating department organization includes a 
training school with practical instructors thoroughly 
qualified by experience, and with proper equipment, 
including a motion picture outfit. Employees in-the 
operating department are required to take physical 
tests every three years and oral and written ex- 
amination on the book of rules especially prepared 
after some months of study and analysis. These 


examinations primarily are given after a three’ 


weeks’ course in the training school and on the 
road, and finally and comprehensively given at the 
end of a sixty-day term in the school. The Brown 
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interurban cars are steel underframed and - 
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system of discipine is in effect. The same signal 
test system adopted by many of the steam lines 
is in effect and rigidly enforced, every operating 
officer from the general superintendent down being 
under the necessity of personally conducting tests, 
which are properly distributed as to divisions, men 
and rules each month. 

With the great number of road crossings and 
the very large number of automobiles in southern 
California, the street traffic of various towns and 
cities to look after, and the many railroad crossings 
to be guarded against, it has been determined that 
only thorough qualification of employees and a 
rigid follow-up system will enable us to maintain 
our present service in the face of these increasing 
difficulties to the satisfaction of the public and our- 
selves and with “safety first” always in our mind. 

We want, our visitors from the East at the con- 
vention in their itineraries to allot enough time 
to southern California to view it thoroughly. This 
is a land of hospitality and they will be met with 
open arms. While, with our sightseeing excursions 
operated daily a very satisfactory view of southern 
California may be had in three or four days, yet, if 
possible, double that time should be allowed. 


Magnolia Avenue, Riverside 


on Mount Lowe 


Businesslike Methods 
in Handling Freight by Electric Railroads 


Freight Business, Begun by Handling Materials for Building Con- 
struction, Now Embraces Every Character of Goods—It Has Been 
Found Desirable to Handle Express via the Old Line Companies 


By J. MCMILLAN 


General Manager Pacific Electric Railway 


Freight Train Approaching Road Crossing 


RIMARILY, the Pacific Electric Railway, 

like almost all other electric railroads, was 

designed, constructed, and equipped not for 
freight handling but for the performance of rapid 
passenger transportation, or, in other words, for 
passenger traffic purposes and what might be called 
the by-products thereof, namely, the handling of 
such traffic as usually accompanies the passenger 
business, like United States mail, small packages 
and express matter. 


EARLY DEVELOPMENTS 


After the first few years’ operation it became 
quite apparent that the new territory into which 
the lines had been and were being projected could 
not develop to the fullest extent without the facili- 
ties for bringing into them and to the most con- 
venient points of delivery the necessary materials 


and supplies for development and improvement. 
This, of course, meant the establishment of lumber 
yards, warehouses, etc., for the supplying of build- 
ing material, lumber, brick, cement, sand, etc., for 
the building of residences, store buildings, etc., on 
the many sites decided upon as suitable locations for 
stations and towns. To accomplish this much-to- 
be-desired result, the Pacific Electric Railway be- 
gan in a small way in the freight traffic business 
by purchasing a few freight cars when they were 
found to be necessary for the accommodation of 
the business strictly local to its own lines. After 
development of the kind mentioned had taken place, 
the lands improved and places of business estab- 
lished, it, of course, became necessary to extend the 
freight handling to the extent of hauling to them 
the merchants’ stores supplies, and then, a little 
later, to afford transportation to the local markets 
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for the products of such communities and developed 
territory. It is plain, therefore, that the Pacific 
Electric Railway entered into the freight traffic 
business more from force of necessity, for the pur- 
pose of developing its territories and populating 
the same in order to create a reliable and perma- 
nent traffic, rather than from the desire or ex- 
pectation of profiting from freight hauling. 

Therefore, as is made plain by the foregoing, 
the Pacific Electric Railways freight traffic, like 
Topsy, “jes’ growed” during the first four or five 
_years of the company’s existence until the extent of 
it and the question of a more satisfactory manner 
of handling it became an embarrassing one—em- 
barrassing because the facilities for handling it 
had not been provided and had not been considered 
in the first place as a contingency to be very amply 
provided for. Fortunately, the projectors, who 
were the owners, had the foresight to secure, in 
most instances, ample rights-of-way and station 
ground facilities. Possibly this came more as the 
result of previous experience in the construction 
and equipment of steam railroads, therefore some- 
what of a habit, than from foreseeing that the 
same would later be necessary for anything like a 
satisfactory provision for freight traffic handling. 
As a result of this situation, when it had become 
quite apparent that the Pacific Electric Railway 
must be a “regular” railroad for handling all kinds 
of traffic possible to be handled by any kind of a 
railroad, and many kinds possibly not handled by 
most railroads as freight shipments, the company 
began paying more attention to the freight and 
express features of its traffic and providing proper 
facilities in the way of rolling stock and power 
equipment and stations suitable for such traffic. 
Then the realization that the builders had built 
wisely in the securing of station and terminal 
grounds began to be quite apparent to the road’s 
operating officers, and it was then they commenced 
to build regular station structures and to provide 
the necessary station and terminal trackage for the 
accommodation of the freight traffic. 

However, like the fellow who bought the set of 
harness at auction, then had to buy a horse to fit 
the harness and then a buggy to fit the horse, and 
then build roads around the farm over which to 
use his acquisitions, the question of providing for 
the handling of through shipments of both freight 
and express matter was unsettled; that is to say, 
the handling of matter coming from and going to 
points beyond its own lines and in many instances 
interstate shipments. The reason was that as the 
communities were developed and started along the 
lines, and the products became more than the local 
markets could take care of, more distant markets 
were sought and in return, of course, more dis- 
tant sources of supplies of merchandise sought 
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these local markets which wanted their goods“pos- 
sibly as much as the more distant markets wanted 
the local products. 

As the steam railroads had not joined in through 
rates and the interchange of traffic and freight 
equipment, it was, of course, necessary to move all 
through freight shipments, both carload and less 
than carload, by making the rates by the combina- 
tion of locals; in other words, the rates of both or 
all the lines handling the same, and to transfer the 
shipments at what are now called interchange 
points. This same condition prevailed in the 
handling of express matter, as the Pacific Electric 
Railway for several years was operating its own 
express company, known as the “Pacific Electric 
Express.” These conditions, involving the com- 
bination of the rates of two or more lines and the 
rehandling of through freight shinments coming 
from and going to the Pacific Electric Railway’s 
local stations, placed a heavy handicap on the mer- 
chants or industries located exclusively on the elec- 
tric railroad. This handicap, however, was, a little 
later on, made somewhat lighter as to the re- 
handling of through shipments by means of a lim- 
ited arrangement whereby the connecting steam 
railroads agreed to allow their freight cars, and 
foreign line cars in their possession, to be loaded 
solidly; that is, in commodity carload lots, to go to 
their destinations on the Pacific Electric Railway’s 
lines, not competitive with the steam railroads, for 
delivery. 

They also agreed that where back-loading was of- 
fered to accept the cars back in the same manner; 
namely, on the combination of local rates. The 
electric railroad agreed to pay demurrage charges 
on the steam road’s equipment just as would be 
charged a merchant or shipper for cars delivered 
to industry or private service tracks. This condi- 
tion prevailed un to about two years ago, the higher 
rates due to the combination of locals still acting as 
a handicap to a large extent against the electric 
railroad’s freight traffic, and being, of course, a 
handicap to just that extent unon the electric rail- 
road’s shippers or the shippers located thereon hay- 
ing to make or receive shipments to and from points 
beyond the rails of the electric railroad. 


FREE INTERCHANGE OF TRAFFIC WITH 
STEAM RAILROADS 


All these handicaps upon the company’s freight 
traffic and against the free interchange of traffic 
with steam railroads were removed about two years 
ago by the good old Southern Pacific coming to our 
relief with a liberal freight interchange arrange- 
ment and the application of through rates, both 
State and interstate, to and from all stations on 
the Pacific Electric’s lines. Since then, this electric 
road’s freight business has grown quite rapidly. 
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Evidence of this increase in the electric freight 
traffic is found in the figures which show that for 
the first ten months of the fiscal year 1914-1915 
the freight tonnage for the system increased 22 
per cent over the samé 
period of the previous 
fiscal year, 1913-1914. 

Notwithstanding this, 
the fact, and the evi- 
dence thereof, still re- 
main that the Pacific 
Electric Railway was 
designed to serve and 
does serve the public as 
a high-class rapid-tran- 
sit passenger carrying 
line, because its freight traffic, even after all the 
development described, amounts now to only 13 per 
cent of its gross earnings. 


FREIGHT HANDLING EQUIPMENT 


Another evidence of wise building, or provision, 
is the fact that in the acquisition of freight equip- 
ment, the Pacific Electric Railway has, from practi- 
cally the very beginning of its provisions for 
handling freight, purchased and provided standard 
freight equipment of the same type and equal 
in quality to the freight equipment of any steam 
railroad, and superior to that of many steam roads. 
At this time the company owns 223 box cars, of 
which ninety are of 100,000-lb. capacity, the rest 
varying from 80,000-lb. capacity down to 40,000-lb. 
capacity; 349 flat cars, of which 212 are of 100,- 
000-lb. capacity; 454 gondola cars, of which 250 are 
of 100,000-lb. capacity, 100 of the latter being of 
steel construction throughout; thirty-one oil tank 
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Pacific Electric Locomotive, Type 1600, 1000 Hp., Built Ten 
Years Ago and Still Doing Good Service 
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cars; ten standard 80,000-lb. capacity stock cars, 
or a total of 1149 freight cars that are of standard 
construction and are interchangeable with those of 
standard steam railroads; twenty-six express and 
' express-freight cars, and 
eighteen combination ex- 
press-passenger cars. 
This does not, of course 
include any equipment 
that is assigned for the 
exclusive use of the con- 
struction and mainte- 
nance of way depart- 
ments, such as tool cars, 
line cars, wreckers, etc. 

All freight equipment 
is handled over our own lines by electric locomo- 
tives, of which there are eleven 1601-class which 
weigh approximately 65 tons, and have a tonnage 
rating of approximately 1400 tons; sixteen 1550- 
class which weigh approximately 50 tons and have 
a tonnage rating of approximately 800 tons, and 
twelve work-train-type locomotives, which are put 
in freight service and switching service where 
necessary to help out in heavy movements. Six 
locomotives of class 1550 have General Electric 
equipment; all the other locomotives have Westing- 
house equipment. In addition, the express-freight 
type of express car is so flexible, having a loading 
capacity of 40 tons of freight inside, that it can 
serve as a locomotive in moving carload shipments 
between local stations, as well as distributing car- 
load shipments where the emergency requires it and 
bringing in carload shipments of perishable freight, 
fruits, berries, vegetables, etc: It has a train- 
pulling capacity of from eight to ten loaded cars. 
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There is considerable satisfaction in the fact that 
when interchange with steam railroads did come 
about we encountered no handicap worthy of note 
on the freight car equipment feature of the business. 

Regarding the express 
business: I should have 
explained that on = ac- 
count of the handicap on 
that business coming 
from and going to far- 
distant points because 
of the combination of 
the two rates, the lack 
of ample free delivery 
facilities, extended free 
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Pacific Electric Locomotive, Type 1601, Showing an 
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the electric railroad derives more net revenue from 
the express business than it did under its local 
rates and handling. In addition to handling the 
express business in straight express cars with mes- 
sengers over lines sup- 
porting heavier express 
traffic, a large amount 
of this business. is 
handled in connection 
with passenger service 
in the express compart- 
ment of combination ex- 
press-passenger cars. 
The most difficult part 
of the electric railroad’s 


Example of a Purchased and Later Design 


delivery limits, ete., it 

was deemed the better policy, both for the bene- 
fit of the Pacific Electric and the public pat- 
ronizing it, to make an arrangement with an 
old-line express company. Such an arrangement 
was made with Wells Fargo & Company, some 
eight years or more ago, by which that com- 
pany operates over the entire system, even into 
and out of what might be called rural districts and 
under which through rates are applied to and from 
all Pacific Electric Railway points the same as to 
and from all steam railroad points on roads oper- 
ated by regular express companies. Hence, where 
patrons had formerly to pay the rate to and from 
Los Angeles, plus the local express rate between 
Los Angeles and the destination or shipping point 
on the Pacific Electric Railway, they now pay only 
the one rate between the points of origin and des- 
tination, in most instances saving entirely what 
was formerly the electric railroad’s local express 
rate. Notwithstanding this saving to the shipper, 


freight business has 
been to overcome what seems to have been and is 
yet to some extent the opinion of shippers generally 
that it costs electric roads nothing to handle freight 
traffic. In fact, the general idea seems to have pre- 
vailed throughout the country that electric railroads 
are built and operated for the purpose of reducing 
rates. It can be said to the credit of the Pacific 
Electric Railway that it has never, since its begin- 
ning as a railroad, been a rate-cutter, rebater, or 
demoralizer in any sense of the word. It is true 
that its rates generally are very low, but they have 
been made so only to meet conditions; that is, the 
established rates of other lines into competitive ter- 
ritory as such existed at the time of the opening of 
the electric railroad for operation, or as the rates 
were made by the steam railroads at about the time 
this electric railroad entered the field, or since. 
The company’s management has tried to follow 
the policy that ‘the servant is worthy of his hire,” 
and as its service is of the very best there is no 


Express Transfer Between Pacific Electric and Southern Pacific Steam Cars at Wells Fargo Station, Los Angeles 
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|| reason why it should not receive as much com- 
| pensation therefor as any other railroad receives 
|| for similar service. Jt has been and is still the 
|| policy of the company to give the best service pos- 
| sible for the compensation received. We know that 
some electric railroads in some parts of the country 
have made themselves, as well as all other electric 
railroads, unpopular with the established steam 
railroads by following unfair methods in securing 
i and handling freight in an irregular way and by 
| scalping the steam road’s rates between competi- 
tive points by taking local shipments, packing cases, 
boxes, packages, etc., between such points, par- 
ticularly from jobbing centers, into the country on 
|| the platforms or inside of their passenger cars and 
thus distributing to country and village stores along 
the line at almost any old rate. 

On a trip east some four years ago, in riding 
over the electric roads, I noticed this being done by 
an electric interurban road in a State and from a 
city it is not necessary to name. Upon visiting the 
local manager to see at what rates his road was 
doing such business, and thinking from the way it 
was being handled his road was receiving not less, 
|| and possibly more, than the express company’s 
rates, I was surprised to learn that such shipments 
were being handled at much less than the steam 
| yailroad’s freight rates, which, the Lord knows, 
were too low even for old-established steam rail- 
roads to make any money. 


EFFECT OF UNFAIR PRACTICES 


To my mind it is just such practices as these on 
the part of some electric railroads, of which the 
| foregoing is only one example, that have made the 
established steam railroads loath to recognize elec- 
tric railroads as freight carriers and to enter into 
|| traffic interchange relations with them. Really, it 
is hard for an unprejudiced railroad officer to see 
how they could be expected to do so until the elec- 
tric railroads shall have ceased their haphazard and 
what might be called disreputable practices and 
|| begin doing a freight traffic business on a business 
|| basis. My own views are and have been for some 
| time on the same principle; that is, that we are all 
| supposed to pay willingly for what we get. The 
Pacific Electric Railway or any other electric rail- 
| road performing as high-class service should re- 
| ceive a somewhat higher rate for its service, and 
|| particularly its freight service, which is, as a mat- 
HI ter of fact, practically express service at freight 
| rates. About the only difference between this and 
| express service is the free pick-up and delivery 
i which is performed by express companies and which 
we all know is, of course, quite an item of expense 
| to freight shippers in the forwarding and receiving 
| of freight shipments. 

It might be said by those unfamiliar with the 
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conditions that this is wrong and possibly unnec- 
essarily extravagant handling and dispatch of 
freight traffic, but with the Pacific Electric Rail- 
way it is a case of necessity; for on account of the 
passenger train units being so frequent and fast, 
it is necessary when the freight leaves the terminal 
and gets out onto the lines to move it quickly be- 
tween stations and handle it quickly at stations to 
keep it out of the way of passenger cars and trains. 
Unfamiliarity with these conditions has been the 
cause of much adverse criticism from some sources 
that the electric roads’ freight service is thought 
to be unnecessarily extravagant, as well as unfair 
to old-established steam railroads. Nevertheless, 
it is hard to see how an electric railroad, the 
Pacific Electric in particular, could handle the busi- 
ness with any degree of satisfaction to itself as 
well as to the public in any other way than the way 
in which it is being handled. As a general proposi- 
tion, this company’s freight traffic is solicited, re- 
ceipted for, handled, way-billed, loaded, shipped, 
and delivered in the same manner as such business 
is handled by the best regular steam railroads, with 
the possible exception of somewhat closer attention 
to details and dispatch in loading, moving over the 
lines and unloading at destination, due to a large 
extent to the nature of the business. In short, all 
connected with the business naturally become some- 
what electric (quicker) in their habits and move- 
ments, as well as the necessities of the situation 
already explained. However, it is largely due to 
the compactness of the property and the advantage 
in this respect which the managing officers have in 
keeping their fingers on the pulse of the lines at all 
times. : 
EXPEDITIOUS SERVICE 


I have been told by the manager of the Pacific 
Car Demurrage Bureau that the Pacific Electric 
Railway’s records for the prompt movement of and 
low detention to freight cars excel those of any 
other member of the bureau. This fact is due, no 
doubt, to reasons already explained combined with 
the close attention to detail and alertness of the car 
service department; also, to its facilities for keep- 
ing in close touch by telephone with the handling 
of rolling equipment at every point on the system. 

As far as possible, however, freight traffic moved 
in trains drawn by locomotives is moved at night. 
The reasons for this are obvious to electric rail- 
road operating officers; first, because such trains 
are, of course, slower than passenger trains, the 
latter are fewer and farther apart at night, and 
the freights have more opportunity to get over the 
lines from station to station without delaying pas- 
senger cars and trains; and, second, the night 
power supply, purchased from hydroelectric com- 
panies, besides being adequate in amount for 
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heavy motor movements is much lower in cost. 


It is still questionable in my mind whether heavy 
freight train service can be performed at a profit 
during heavy passenger traffic hours, particularly 
during peak-load conditions with power at the cost 
of that used for passenger transportation purposes. 


PACKAGE FREIGHT BUSINESS 


It is, of course, necessary to perform what we 
call “package freight” service; to wit, small, less 
than carload, shipments of merchandise, a large 
portion of which has to be delivered at prepay sta- 
tions, non-agency points, highway crossings, coun- 
try stores, etc., during daylight hours-to avoid the 
same being stolen or damaged by the weather were 
it left at such points at night. Such shipments are 
generally handled in what we call “express-freight”’ 
cars, one, two, or three cars per train, according 
to volume of business, by two trips daily over most 
of the lines, one in the forenoon and one in the 
afternoon over the heavier traffic lines, and one 
such trip starting out in the early forenoon over 
the lighter traffic lines. Generally, these same cars 
return to Los Angeles loaded with milk, cream, 
and package shipments of berries, vegetables, etc., 
for the Los Angeles markets, the empty cans and 
crates being taken out and distributed on the out- 
bound trips of such cars and trains. On some lines, 
however, the milk traffic is of such volume that 
some runs of such cars are classified as strictly milk 
trains and are in that service exclusively, returning 
the empty cans to their many points of loading on 
the outbound trips. Freight delivered in the fore- 
noon is forwarded on the afternoon trip, and is gen- 
erally in the consignee’s hands the same afternoon 
or evening; that delivered during the afternoon and 
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evening is forwarded on the next morning’s trip of 
such distributing cars and is delivered to consignees 
before noon the day following its delivery for ship- 
ment to the freight station in Los Angeles. These ex- 
press-freight distributing cars also carry what is 
commonly called less-than-carload perishable freight, 
such as the daily supply of fresh milk, ice cream, 
fresh meats, fresh fruits, vegetables, etc., from the 
larger markets in Los Angeles for the daily supply 
for the larger outlying cities, particularly the beach 
towns and cities, such as Long Beach, Venice, Santa 
Monica, and the various ocean and mountain re- 
sorts served by these lines. Heavy or imperishable 
shipments of less-than-carload merchandise re- 
ceived at the Los Angeles freight station during 
the day is, as far as possible, loaded into separate 
cars for the larger cities and towns like Long 
Beach, San Pedro, Santa Ana, Huntington Beach, 
Covina, Monrovia, Pomona, San Bernardino, and 
Riverside, thus reducing to the minimum the han- 
dling and distribution of less-than-carload ship- 
ments by crews on the night freight trains. Where 
there is sufficient of such shipments to fill a car or 
cars for a town, the cars are sealed at Los Angeles, 
sent out in the night freight trains and placed at 
destinations ready for unloading by the station 
force the first thing in the morning, so that con- 
signees may secure the goods in time for that day’s 
business. 

It is, no doubt, this kind of service, to some ex- 
tent necessitated by electric railroad exigencies, 
that causes the local merchants and shippers gen- 
erally along the electric lines, even at points 
strongly competitive with one or more steam roads, 
greatly to prefer the electric railroad’s freight 
service over that of the steam roads. 


Typical Pacifie Electric Local Station at Gardena, on the Redondo Line, with One Freight Car and One Express Car 


Exterior View of Pacific Electric All-Steel Passenger Car 
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Head-on View of Pacific Electric Pressed-Steel Car, Showing Interior of Latest Pacific Electric Pressed-Steel Car, Showing 
Automatic Air and Electric Coupler, Anti-Climber, Htc. Seating, Ventilators and Fare Collecting Mechanisms 
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New All-Steel Passenger Cars for the 
Pacific Electric Railway 


A Description of the All-Steel Cars Just Delivered, Including Some 


Safety-First Braking Features, 


Modern Lighting, Etc., 


Is Given 


By FRED F. SMALL 


Mechanical Superintendent Pacific Electric Railway 


HE following is a brief description of our 

twenty-four new all-steel passenger cars 

built for the 63-mile run on the 600-1200 
volt d.c., Los Angeles-San Bernardino line, of the 
Pacific Electric Railway. 

The car bodies and trucks were designed by the 
railway company and built by the Pressed Steel Car 
Company, McKees Rocks, Pa. In designing both 
car bodies and trucks the railway has kept the 
safety-first question constantly before it, and with 
that primary object in view has decided that the 
cars hereinafter described fulfill all requirements 
as to safety, speed and comfort to its patrons. No 
attempt has been made to reduce the weight of 
material required in the construction of these cars. 
They have simply been built strong and substantial 
and in keeping with the high-class passenger serv- 
ice for which they are intended. 

The general dimensions of the cars are shown in 
the accompanying table. 


CAR BoDy 


The underframe consists of two 7-in. 15-lb. I-beam 
center sills and 6-in. x 3'4-in. x %-in. angle-iron 
side sills. The ends of the sills are securely riveted 
to combination bolster and platform steel castings 
furnished by the Commonwealth Steel Company. 
The sills are tied together by means of 4-in. 5.25-lb. 
channels which serve as bridgings to support the 
flooring. In addition to cross bridgings there are 
two cross-ties each consisting of two %-in. x 5-in. 
plates, one plate passing directly over the center 
sills and the other extending directly underneath 
them. 

Cross-ties are located symmetrically near the 
center of the car and are spaced approximately 11 


. §% in. 
Length over end sea F 
Length over buffer 
Length over patie: face of coupler 
Bolster centers 
Width over side sills. 
Width over all at eaves 
Width inside in the clear 
Height floor to ceiling 
Height rail to bottom of sills 
Height rail to top of platform 
Height rail to top of roof 
Wheelbase of trucks 
Weight of car body (without equipment) 
estimated 
Weight of two aes 
estimated 
Wetsuit of car completely. equipped, esti- 


t. 4 in. 
. 111/16 in. 
LE; 


50,000 lb. 

29,000 Ib. 

108,000 Ib. 
60 


ft. They are securely riveted to the top and bottom 
of the center sills, and are brought together at the 
side sills to which they are fastened by means of 
suitable plate gussets. These cross-ties serve to 
support the weight of the center sills and flooring, 
and transfer the same to the side framing. As ap- 
plied to sills they project but little below them and 
offer no obstruction or hindrance to piping and 
equipment applied to the bottom of the cars. The 
arrangement of cross-ties and bridgings as well as 
the spacing of sills is shown on the cross-section 
and on the general plan drawings on page 491. 
The two car types are the same except that one has 
a 14-ft. express compartment. 

The body side framing consists of 3-in. x 3-in. x 
5/16-in. to 1%4-in. 5.5-lb. tees securely riveted to 
the side sills at the bottom, and to 314-in. x 34%-in. 
x 5/16-in. side plate angles at the top. 

The belt rails consist of a 344-in. x 1-in. x %%-in. 
dropper bar extending in one continuous length be- 
tween the body corner posts. The side sheets and 
the letterboard are of %-in. steel. The carlines are 
of 244-in. x 1%-in. x 4%4-in. angles securely riveted 
at the ends to the side plate angles. Roof sheets 
are of 3/32-in. steel. 

The flooring is of Flexolith laid on Keystone gal- 
vanized steel floor sheets. A layer of 34-in. mag- 
nesite is applied below flooring for insulation: The 
floor in the aisle is covered with a “Wearproof” mat 
extending the full length of the car between the 
body end doors. 


INTERIOR FINISH 


The cars are finished inside in mahogany and the 
ceiling and wainscoting are of 144-in. Agasote. 
Light wood furring is fastened to the side posts and 
carlines to afford means of fastening the Agasote 
and the mahogany inside finish. The inside of the 
roof sheets and side sheets is lined with three-ply 
Salamander hair-felt insulation in order to afford 
protection against very high or low temperatures. 

Each regular passenger coach is equipped with 
two toilets located diagonally opposite, one at each 
end of the car. The toilets are equipped with white 
metal wash basins and Duner water closets for use 
with air pressure water supply. The toilet room 
fixtures are Adams & Westlake manufacture. Cars 
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Body Frame of All-Steel Passenger 


are equipped with continuous basket racks. The 


racks are enameled mahogany color to harmonize 
with the interior finish. The cars are also equipped 
with Automatic ventilators. 


PLATFORM ARRANGEMENT 


The arrangement of platforms and folding cabs is 
shown. The Dean end-post construction has been 
applied to these cars, and this, in conjunction with 
solid cast-steel platforms, affords an excellent pro- 
tection to passengers as a means of preventing tele- 
scoping. The body and vestibule end posts consist 
of two 14.75-lb. I-beams each bent into a “U” and 
inserted through holes in the platform steel castings. 
In addition to the special heavy Dean end-post con- 
struction, the cars are equipped with Rico anti- 
climbers, which add further protection against lia- 
bility of telescoping. An oak block is applied di- 
rectly behind the Rico anti-climbers to serve as a 
cushion. In the event of possible collision it is con- 
sidered that these blocks will be crushed and absorb 
most of the impact, thus relieving the platform and 
framing from unusually severe shock. The plat- 
forms are equipped with O. M. Edwards all-steel 
trapdoors. The rest of the platform flooring, in- 
cluding step treads, is covered with Mason safety 
carborundum tread. Stationary steel pilots and 
Eclipse fenders are also used on these cars. 

On account of the short radius curves (45 ft. 
radius) around which it is necessary to operate these 


Car for the Pacific Electric Railway 


cars in trains it was not considered practicable to 
attempt to apply vestibule diaphragms between cars. 

The Westinghouse Air Brake Company’s combined 
car, air and electric couplers are used. These 
couplers not only serve as a mechanical connection 
between cars but at the same time make all air-pipe 
and electrical connections required between cars, 
thus doing away with air hose and electric jumper 
cables between cars, as well as the necessity for 
trainmen to go between cars when making up trains, 
or cutting off cars. It may be noted that the maxi- 
mum swing of the couplers when the cars are 
coupled together and rounding a 45-ft. radius curve 
is 60 deg. from the center line of the car. On ac- 
count of this wide coupler swing it is considered 
that quite an appreciable saving in maintenance will 
be effected by eliminating air-hose and electric cable 
connections between the cars. 

The cars are equipped with Hale & Kilburn walk- 
over seats with foot rests and mahogany square- 
post arm rests. The seat backs are provided with 
head rolls, bronze grab handles and ticket holders. 
These seats are spaced 3334-in. centers to give com- 
fortable seating. They are upholstered in crimson 
mohair plush, the standard upholstering material on 
all cars of the Pacific Electric Railway. 

The curtains are of Pantasote and are equipped 
with the Curtain Supply Company’s ring fixtures. 
The body sashes are of mahogany and are equipped 
with O. M. Edwards sash locks and compression 


Underframe of All-Steel Passenger Car for the Pacific Electric Railway 
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Seating and Framing Plans, 47-Ft. All-Steel Passenger Motor Car, Pacific Electric Railway 
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rollers. Other body equipment includes Ohmer fare 
registers, Hunter illuminated destination signs and 
bronze, nickel-plated car trimmings. 


TRUCKS 


The trucks are of the built-up, double-equalizer 
swing bolster type with bolsters of cast steel and 
elliptic springs of sufficient length to possess good 
riding qualities. These trucks have 36-in. rolled 
steel wheels, 614-in. A. E. R. A. Standard vanadium 
steel axles, 5-in. x 9-in. Symington journal boxes, 
Baltimore ball-bearing center plates, Woods roller 
side bearings and Harrison dust guards. 

The pedestals of this equipment are provided 
with channel-shaped steel wearing gibs. Provision 
is made for raising up cars by the application of 
shims under swing hanger axle bearings, thus doing 
away with the necessity of disturbing the aujust- 
ment of the side bearing and center plate heights. 
The bolster chafing plates are arranged so that 
they may be renewed without removing the bolster 
from the truck. Case-hardened steel brake pins 
are used with case-hardened steel bushings. 


ELECTRICAL EQUIPMENT 


All cars are motor cars arranged for double-end 
operation. Each car is equipped with four General 
Electric 254-A, 150-hp. motors with the same mak- 
er’s control, for either 600 or 1200-volt d.c. lines. 
The master controllers are equipped with emergency 
air-brake attachment. The change-over or commu- 
tating switch, by means of which proper connections 
are made for either 600-volt or 1200-volt lines, is 
operated by air and remotely controlled by the mo- 
torman. Suitable relays and protective devices are 
provided to prevent possible trouble due to any at- 
tempt to make 600-volt line connections while on 
1200-volt line. 

With the gear ratio applied cars are capable of a 
speed of 60 m.p.h. Each car is equipped with two 
of this railway’s standard pneumatic trolley bases, 
12-ft. trolley poles and No. 23 Kalamazoo trolley 
wheels and harps. The trolley bases are manufac- 
tured in our own shops. They are self-retrieving by 
means of air pressure. Trolley retrievers, there- 
fore, are not required. ‘Ideal’ trolley catchers are 
used to take care of the trolley rope. 


LIGHTING AND HEATING 


The lighting system consists of a single row of 
eight 56-watt Mazda lamps equally spaced along the 
center line of the ceiling. Each lamp is equipped 
with the Safety Car Heating & Lighting Company’s 
brass nickel-plated shade holder fitted with holo- 
phane reflector. This arrangement when taken in 
connection with the ecru-colored oval-shaped ceiling, 
gives an excellent lighting system with ample in- 
tensity of light throughout the entire car. The 
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platforms are lighted by means of dome lamps lo- 
cated directly over each stepway. To avoid inter- 
ference with the motorman’s vision these lamps are 
transferred to the destination sign on the operating 
end of the car. Step lights are located one at each 
corner of the car for the convenience of passengers 
boarding or leaving. For headlight service we use 
the 4-amp. portable combination Crouse-Hinds type 
L.A.A. luminous are and incandescent headlights, 
with independent resistance. 

Each car is equipped with twelve 500-watt, 1200- 
volt heaters of the truss-plank type, manufactured 
by the Consolidated Car Heating Company. The 
heaters are arranged for operating twelve in series 
on 1200 volts with suitable connections to the 
change-over switch for changing to two groups of 
six in series on 600 volts. ; 


BRAKES 


The cars are equipped with the Westinghouse Air 
Brake Company’s latest improved Universal, quick- 
action, high-pressure, automatic, air-brake equip- 
ments. Air pressure is furnished by means of a 
Westinghouse dynamotor compressor having a 
displacement of 35 cu. ft. An automatic control 
switch is inserted in the cable which furnishes cur- 
rent to the controller. This control switch remains 
open-circuited until the compressor has raised the 
air in the main reservoir to a certain pressure. By 
means of this simple device it is impossible to start 
the car in the usual way by any movement of the 
controller until the air pressure has been raised a 
predetermined amount considered sufficient for the 
proper operation of the air-brake equipment. This 
is a safety feature and prevents any movement of 
the car without the air pressure required to stop it. 
A spring by-pass switch is located in the motor- 
man’s cab to short-circuit this device, and when held 
closed by the motorman it enables the car to be 
moved without air pressure. This is installed to 
permit the cars to be run out of the carhouse, as in 
case of fire, without waiting for cars to pump up 
the air pressure required to close the automatic con- 
trol switch. 

In addition to these improved air brakes, the cars 
are also equipped with the St. Louis Car Company’s 
“high power” pilot-wheel hand brake. 


CONCLUSION 


Without attempting to go into any long and tedi- 
ous description of the cars the writer has attempted 
to show that the Pacific Electric Railway has spared 
no expense to obtain cars consistent with the best 


engineering design and practice. Much attention 
has been given to make the cars comfortable and 
easy riding, and I have no doubt that they will meet 
all requirements and be in keeping with the high- 
class interurban service for which they are intended. 


Interior of Center-Entrance Car at Platform 


Standardization of 
Twelve Car Types into I'wo at Los Angeles 


One Truck Is Used for All Car Equipment, Whether of End or Center- 
Entrance, Passenger or Service, Two-Motor or Four-Motor Type 


By E. L. STEPHENS 


Master Mechanic Los Angeles Railway 


TANDARDIZATION is that one appalling 
word which is written largely on the page of 
every activity. In its true sense it means 
efficiency. Conditions may be standardized in two 
ways: First, by bringing your present conditions to 
a high state of efficiency; and, second, by making 
complete changes in all conditions. As standard- 
ized conditions underlie the best results from all 
other principles, they therefore accelerate the 


progress of efficiency and make work quicker and 
easier. The conditions that govern efficiency are 
quantity, quality and economy. 

While standardization could be brought about by 
discarding all equipment and purchasing a new 
standard, there are few companies which could un- 
dertake such a radical change, no matter how valu- 
able the ultimate results might be. Therefore it 
would appear that the practical solution is that 


Standard Center-Entrance, Pay-As-You-Enter Car, Los Angeles Railway 
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standardization should be gradual for both mainte- 
nance and for new equipment. This system in- 
volves no great extra expense and, at the same time, 
accomplishes many of the desirable things of life 
in a limited time. 

The trouble in the standardization of some prop- 
erties lies not only with the purchaser but with 
many manufacturers. The latter in designing 
equipment do not take into consideration the many 
conditions of interchange of the maintenance parts 
and will even go so far as to expect radical changes 
to be made to permit the use of their product. While 
this is true of some manufacturers, many purchasers 
also have ideals which are entirely vague. This 
leads them to make many changes which could not 
become standard either in their own rolling stock 
or on any other system. The undertaking of 
standardizing an electric railway which constitutes 
the amalgamation of a chain of small companies, 
each of which had discarded equipments purchased 
second-hand, is the problem which confronts many 
rolling stock superintendents at the present time in 
building all types to a common standard. While 
some systems have endeavored to be abreast of the 
times so far as their means would permit, the many 
miscellaneous items to be considered in standardi- 
zation will tend to increase the reliability of the 
service to the public and decrease the maintenance 
costs of the company. 


FROM TWELVE TYPES TO Two 


The undertaking to standardize the rolling stock 
of the Los Angeles Railway was begun under most 


of the foregoing conditions. We had twelve differ- 
ent types of passenger cars, ten different designs 
of trucks, seventeen different types of axles and six 
different types of motors. 

The adopted standard car bodies of this company 
now consist of two types, known as the California 
combination pay-as-you-enter rear-end car and the 


—— 
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center-entrance car. While they differ essentially 
from each other in their general appearance, yet 
they are practically the same in construction, ex- 
cept the floor framing. All other construction and 
parts subject to maintenance such as vestibules, 
posts, sash, glass and draft attachments are identi- 
cal and interchangeable. 

It would be rather difficult to give any detailed 
description of the rebuilding of these car bodies, 
as the work of rehabilitation was simply the over- 
hauling of what might be considered obsolete 
standards. 

Three hundred of these cars were changed to pay- 
as-you-enter rear-end type in the period of two 
years; but then the fashion of women changeth 
with the setting sun, and in this age of the hobble 
skirt, it becomes necessary to “rubber” for new de- 
signs to meet the prevailing changes in the mind 
of the fair sex. To be equal to their call, the de- 
velopment of the center-entrance low step became a 
necessity. 


ONE TRUCK FOR ALL CARS 


In the standardization of trucks, owing to the 
many different types, it was next to impossible to 
rebuild them to a common standard. Therefore, it 
became necessary to eliminate the old and to adopt 
an entirely new truck which could become a standard 
common to all cars, both passenger and service 
equipment, and which could also be used for either 
double or quadruple motor equipment. No concrete 
specifications were prepared for the construction of 
these trucks, as they were built at the company’s 
shops. Special machinery and jigs were built ex- 
pressly for this purpose. In the construction of 
this truck, all parts are not only a special standard 
but are also interchangeable. Thus the top and bot- 
tom arch bars, end plates and braces will fit on 
either end side, or reversed, and the pedestals are 
the same. No rivets enter into the construction of 
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Side and Top Views, Standard Los Angeles Railway Trucks 


this truck, all of the parts being very firmly held 
in position by bolts, which give a perfectly noise- 
less truck. 


AXLES, BRAKESHOES AND Motors 


The maintenance of seventeen different axles was 
a serious condition. After due consideration a 
4%-in. cold-rolled steel axle with 30-in. chilled cast- 
iron wheels was adopted. While we have a single 
truck as a standard, we have both double and quad- 
ruple motor equipments to maintain. This necessi- 
tates two different classes of brake construction. 
With the double motor equipment the brake attach- 
ments are simplified to the adjustment of a single 
nut. 

The standardization of brakeshoes also received 
due consideration. Where seven different kinds of 
shoes to supply different trucks had been required, 
six were eliminated and a single shoe was adopted. 
This is a reinforced-back cast-iron shoe. 

With seven different types of motors to maintain, 
some of which could not be rebored to fit the 
adopted standard 414-in. axle, it became necessary 
to scrap many of the old motors. As the adopted 
axle was larger than that for which many of the mo- 
tors were originally built, it was necessary to devise 
boring machines for this purpose. One of these 
machines rebored 828 motors. This was so con- 
structed that it rebored all four bearings in a single 


operation. This type was shown on page 13832, 
ELECTRIC RAILWAY JOURNAL, Nov. 21, 1914. The 
other machine handled 384 No. 101 motors, rebor- 
ing both axle bearings in a single operation. Some 
of these motors had different gear and pinion cen- 
ters, requiring special gearings. These distances 
were changed to a single standard, which permitted 
the adoption of a single standard gear and pinion. 
The reboring of all motors for a standard axle also 
reduced a variety of motor bearings to a single unit. 

Many of these motors were constructed originally 
for grease lubrication. As the later types of mo- 
tors were constructed for oil the old motors 
with grease boxes were chipped out, and a special 
oil feed-cup was applied. 

The work already done on standardization is an 
indication of our independence of the many varie- 
ties of car construction. Every standard has cer- 
tain factors, as supply, use, price and assignment, 
and the exploitation of these has saved us time, 
material and equipment. Furthermore, the interest 
saved in store stock, where many repair parts 
were formerly carried, has been a large factor in 
bearing a portion of the expense entailed in this 
rehabilitation of rolling stock. The space required 
for stores is one-half of former days, although we 
are operating more cars, and the discarded space is 
now available for car stripping in summer and car 
washing in winter. 
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LOCATION OF TERMINAL POLES 


= Automatic Sectionalizing Switch Single Wire to Pothead = 1000000 C.N. 
Two Wires to Fothead = 2- 500000 CM 


The Sectionalizing of Electric Railway Feeders at San Diego 


Map and Diagram Showing Feeder Panels and Districts Controlled 
in Connection with the Use of Automatic Sectionalizing Switches 


A View Among the State Buildings at the 
San Diego Exposition 


The Sectionalizing of Electric Railway Feeders 
at San Diego 


Sectionalizing Switches Adequately Handle Conditions that Otherwise 
Would Call for a 30 Per Cent Increase in Copper Over Present Use 


By HOMER MACNUTT 


Superintendent of Motive Power San Diego Electric Railway 


HE overhead system of the San Diego Elec- 
tric Railway, consisting of feeders and 
trolley, differs considerably from most 
street railways inasmuch as under normal work- 
ing conditions the sections are connected together 
all over the system with automatic sectionalizing 
Switches. The feeders, in consequence, all operate 
in multiple as shown in the accompanying drawing 
of trolley sections. The switches are automatic 
in the sense that they are controlled from the 
switchboard. At-the power station, the feeders 
to the different lines are mounted on separate 
panels through switches and breakers in the usual 
manner, but in case of accident or ground, any 
section may be cut out by opening the feeder 
breakers. It is not necessary in any case when it 
is desired to cut power off of any section to send 
a man out to pull switches, and as soon as the 
trouble has been cleared, the operator puts the 
section back on the line, thereby closing such sec- 
tionalizing switches as may be connected with it. 
The first part of the San Diego installation 
was made in 1911 when eleven General Electric 
switches were installed. They worked out so satis- 
factorily that in making additions last year five more 
were installed. Nine of the switches are located 
within a radius of 1 mile of the power station, and 
during the five years of application not a single 
switch was lost. Further, the total amount for re- 
pairs during this period has been less than $25. 
As the feeders work in multiple, the peak de- 


mand is divided among several feeders and the 
maximum current on any one is much less than 
if all the current for that one section was delivered 
over but one feeder. The result is a comparatively 
steady load on each feeder out of the power station 
with each feeder designed for that steady load 
which_is-less than maximum. To obtain the same 
voltage conditions without the use of these sec- 
tionalizing switches, an increase in copper of about 
30 per cent would be required. 

When a “short” occurs on the line, all, or nearly 
all, of the breakers go out. This is considered an 


advantage rather than a disadvantage because the 
total current is divided among many breakers, 
while without the sectionalizing switches one feeder 
breaker must open the circuit with the consequent 


Meters and Sectionalizing Switch Grand Ave. at 28th St. 
At Connection between S,D, and S.E. Ry. Cols Feeder and the S.D, Elec. Ry. Co.s feeder 


ToSan Diego Elec, Ry. Co's Feeder No.8 


San Diego and South-Eastern Ry. Cols Feeder 


to a to 
S.D.ELRy.Co. © $,D.andS.E.Ry. Co, 
‘Two meters operating from one shunt 


Diagram Showing Connection for Kilowatt-Hour Meters and 
Sectionalizing Switches 
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REcoRD AT SECTIONALIZING SwiTcH No. 1 


Twenty-eighth Street and Grand Avenue 
Feb. 15, 1915 


Taken before installing the 500,000 cire. mil additional 
feeder on Section No. 7, from power station to Sixteenth and 
M Streets. ; 

This side of the zero mark shows the current in amperes 
flowing from the San Diego & South Eastern Railway _Com- 
pany’s feeder to the San Diego Railway Company’s Logan 
Heights feeder No, 8. 


ig, 


This side of the zero mark shows the current in amperes 
flowing from the San Diego Electric Railway Company’s Lo- 
gan Heights feeder No. 8 to the San Diego & South Eastern 
Railway Company’s feeder. : 


RECORD AT. SECTIONALIZING SWITCH No. 2 


Sixteenth and M Streets 
March 26, 1915 


Taken before installing the 500,000 cire. mil additional 
feeder on Section No. 7, from the power station to Sixteenth 
and M Streets. 

This side of the zero mark shows current in amperes flow- 
ing poe the Logan Heights feeder No. 8 to M Street feeder 
No. 
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Fig. 3 


This side of the zero mark shows the current in amperes 
es the M Street feeder No. 7 to the Logan Heights 
eeder No. 8. 


RECORD AT SECTIONALIZING SwiTcH No. 3 


Fifth and Market Streets 
Feb. 1, 1913 


Taken before installing an additional 500,000 circ. mil 
feeder on Section No. 7, from the power station to Sixteenth 
and M Streets. 

This side of the zero mark shows the current in amperes 
flowing from the Logan Heights feeder No. 8 to the down- 
town loop feeder No. 6 


AMPERES 


Fig. 


This side of the zero mark shows the current in amperes 
flowing from the downtown loop feeder No. 6 to the Logan 
Heights feeder No. 8. 
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RECORD AT SECTIONALIZING SwitcH No. 1 


Twenty-eighth Street and Grand Avenue 
July 19, 1915 


installing the 500,000 cire. mil feeder on 
7, from the power station to Sixteenth and 


Taken after 
Section No. 
M Streets. ; 

This side of the zero mark shows the current in amperes 
fiowing from the San Diego & South Eastern Railway Com- 
pany’s feeder to the San Diego Electric Railway Company’s 
Logan Heights feeder, No. 8 
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Fig. 2 


This side of the zero mark shows the current in amperes 
flowing from the San Diego Electric Railway Company’s 
feeder No. 8 to the San Diego & South Hastern Railway Com- 
pany’s feeder. 


RECORD AT SECTIONALIZING SwITcH No. 2 


Sixteenth and M Streets 
July 18, 1915 


installing the 500,000 circ. 
from power station to 


Taken after 
Section No. 7, 
M Streets. 

This side of the zero mark shows the current in amperes 
flowing from the Logan Heights feeder No. 8 to the M Street 
feeder No. 7. 


mil feeder on 
Sixteenth and 


AMPERES: 


Fig. 4 


This side of the zero mark shows current in amperes flow- 
ing from the M Street feeder No. 7 to the Logan Heights 
feeder No. 8. 


RECORD AT SECTIONALIZING SwiTcH No. 3 


Fifth and Market Streets 
July 10, 1915 


Taken after installing an additional 500,000 cire. mil 
feeder on Section No. 7, from the power station to Sixteenth 
and M Streets. 2 

This side of the zero mark shows the current in amperes 
flowing from the Logan Heights feeder No. 8 to the down- 
town loop feeder No. 6. 
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Fig. 6 


This side of the zero mark shows the current in amperes 
flowing from the downtown loop feeder No. 6 to the Logan 
Heights feeder No. 8. 


Graphs Showing the Flow of Current in Feeders 
Before and After Sectionalizing the San Diego System 
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burning. During the period this system has been 
used not a single breaker has been burned or put 
out of service. 

With this system, the current delivered from 
the power station to any point on any feeder is 
simply proportional to the resistance. Should the 
resistances of the two feeders from a switch to 
the power station be equal, the average current 
through the switch will be zero, but if the resist- 
ances are unequal, the exchange will be all in one 
direction through the switch, the feeder with the 
lower resistance delivering the most current. The 
following example shows the effect of adding cop- 
per to one of several feeders operating together: 

An additional 500,000 circ. mil. feeder was re- 
cently installed on Section No. 7, from the power 
station to Sixteenth and M Streets and records 
of the exchange of current through the section- 
alizing switches Nos. 1, 2 and 3 were taken. before 
and after installing, by means of a General Elec- 
tric Type C-5, curve-drawing ammeter, the zero 
of which is on the center of the scale. An examina- 
tion of Figs. 1 and 2 shows that the installation 
of the additional feeder has made the average 
exchange of current at switch No. 3 practically zero 
instead of being about 175 amp. from the loop 
feeder No. 6 to the Logan Heights feeder No. 8. 
In other words, this load of 175 amp. has been 
shifted from feeder No. 6 to feeder No. 8. Simi- 
larly, Figs. 3 and 4 show how much the exchange 
current at switch No. 2 has been reduced and the 
load demanded by feeder No. 7 carried by the new 
feeder instead of being obtained from feeder No. 
8. Going to switch No. 1, Figs. 5 and 6 show that 
feeder No. 8 now is in condition to deliver current 
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to the San Diego & South Eastern Railway instead 
of demanding current from the San Diego & South 
Eastern Railway, as is seen by the charts. 

The San Diego Electric Railway has extended 
this system to interurban and suburban lines which 
are customers and take 600 volts direct current 
direct from the power station. The benefit is mu- 
tual as it not only gives the customer additional 
capacity and better voltage, but gives the city lines 
the advantage of such copper as is in place on the 
customers’ lines. An accompanying diagram shows 
the interchange of current between the San Diego 
Electric Railway Company and the San Diego & 
South Eastern Railway Company’s feeders at switch 
No. 1. In general, the chart shows that this cus- 
tomer demands more current through this switch 
from the city lines than the city lines demand from 
the customer. At such points of connection it 1s 
necessary to install, beside the sectionalizing switch, 
two kilowatt-hour meters. One of these meters 
registers the energy transferred from the customer 
to the city lines and the other registers the energy 
transferred from the city lines to the customer. 
Each meter is arranged with a detent to prevent 
it from running backward when the current re- 
verses. The difference between the amounts of 
power transferred in each direction is the net trans- 
fer in one direction. Should this net transfer be 
in favor of the customer, it is added to his monthly 
bill; but is subtracted if it is in favor of the city 
lines. Another drawing shows the connections of 
these kilowatt-hour meters and the sectionalizing 
switch with the feeders at Grand Avenue and 
Twenty-eighth Street. Such connections are made 
as far from the power station as possible. 


The Calle Cristobal, San Diego Exposition. Street Lights Illuminating the Building Fronts 


Jitney Attack in Full Swing as Photographed at About 5 P. M. 
at Eleventh and Main Streets, Los Angeles 


The Rise and Decline of the Jitney 
in Its Birthplace 


The Enfant Terrible of Transportation, Its Birth and Vicissitudes—T he 
Unregulated Jitney Can Injure but not Supplant the Electric Railway 


By E. L. LEWIS 


Superintendent Los Angeles Railway 


N earlier years the only competitor of the electric 

railway was the wagon or bus transportation, 

begun by striking trainmen, but these never 
outlived the period of the strike and often died 
earlier. It remained for the free-lance 5-cent auto- 
mobile, or jitney, to offer a seemingly durable com- 
petitor, if not a successor, to the electric street 
railway. 

Since Los Angeles has the doubtful honor of 
having given birth to the jitney its experience 
with this enfant terrible of transportaton is longest 
and, therefore, possibly most illuminating. It was 
on July 1, 1914, that the first 5-cent automobile 
appeared on our streets. Our city, like the rest of 
the country, was in the slough of industrial depres- 
sion, and thousands of men were ready to grasp 
at anything that promised a living. The 


papers also brought many into the jitney ranks 
by exaggerating the income and ignoring the in- 
evitable items of outgo of jitney operation. No 
wonder, then, that by Dec. 31, 1914, the number of 
jitneys had reached the enormous total of 761 in 
a city of 500,000 people. Of course, it did not 
take very long to demonstrate the absurdity of 
operating automobiles at a 5-cent fare, despite the 
absence of anything but a perfunctory regulation 
by the police. 

By Jan. 11, 1915, following the license renewal 
date, the number of jitneys had fallen to 501, many 
routes had been shortened and some abandoned alto- 
gether. In fact, at the present time the jitneys do 
not even attempt to operate in certain sections of 
Los Angeles. 

But while jitney operators were continually drop- 
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First and Main Streets, Los Angeles, Where the Jitney Park 
Is Formed for Attack on Electric Railways 


ping out of the field, on learning that they made 
less than laborers’ wages, the number of machines 
in service without regulation remained fairly con- 
stant, say 490, between Jan. 15 and June 30, 1915. 
The explanation is the very simple one of “‘There’s a 
new sucker born every minute.” Los Angeles prob- 
ably has at all times a larger floating, work-seeking 
population than any other American city of its 
size, so that defections within the jitney ranks are 
rapidly made up within the constant average men- 
tioned. For example, sixty-six cars dropped out 
between March 1 and March 18, but seventy-two 
cars entered; between March 18 and May 11 137 
cars came in and 139 cars went out. 

Since Jan. 1, 1915, to Aug. 16, 1915, 1132 auto- 
mobiles have worked in the jitney service. Of 


Charge of the Jitneys on Electric Railway Revenues at 5.09 
P. M. at Fifth and Main Streets, Los Angeles 


this number 302 were in the service on Aug. 16. 
On July 1, 1915, the regulatory ordinance became 
effective, requiring a bond for $11,000, together 
with the same license fee of $2.50 per month as 
heretofore paid, and with the additional requirement 
that the bus owner must elect the line he is to 
operate on and work on that line and always go 
to the end of the route before turning back. This 
regulation immediately reduced the number oper- 
ating to 245. Since that time, however, they have 
been gradually adding to the number until some- 
thing more than 400 have taken out licenses. The 
difference between this number and the number 
in operation on Aug. 16 is a brilliant illustration 
of the undependability of this service. There is 
no requirement or obligation anywhere that a man 


a Jitney Running Board Built for None 
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furnish service after he has taken out a license to 
do so or that he shall make any certain number 
of trips during a day. 

Although 302 were operating at various times 
on Aug. 16, computing the total time operated by 
all machines and allowing ten hours for a day’s 
work reduces the number to 265. On that date 
the trips made by the various machines were as 
follows: Eight machines made one trip; seventeen 
machines made two trips; fourteen machines made 
three trips; thirteen made four trips; twenty-four 
made five trips; twenty-two made six trips; 
twenty-four made seven ‘trips; twenty-six made 
eight trips; thirty-seven made nine trips; thirty- 
seven made ten trips; twenty-seven made eleven 
trips; nineteen made twelve trips; fifteen made 
thirteen trips; five made fourteen trips; eight 
made fifteen trips; two made sixteen trips; three 
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made seventeen trips; one made eighteen trips; 
total, 302 machines. 

All recent checks show the income per jitney 
has increased from $1.50 to $2 per day, varying on 
the different lines. This is brought about by the 
decrease in numbers and favorable weather. 

Bear in mind that prior to July 1 only the law 
of “jitney eat jitney” was in effect. The jitney 
was free to go where it pleased, to alter the length 
of its run at will, to furnish no bond and to pay no 
taxes whatever, except a fee of $2.50 per month. 
At the same time the paved streets of Los Angeles 
offered no physical hindrance leading to extraor- 
dinary tire wear or maintenance. 

It follows, then, that with everything in its favor 
the 5-cent automobile can injure but not succeed 
the electric railway as the chief means of city 
transportation. 


Where the Jitneys Come From. Significant Signs at the 
Open-Air Market on Main Street, Los Angeles 


The Application of 
Established Legal Principles to the Jitney 


New Aspects of Old Questions Concerning Financial Responsibility, 
Regulation and Taxation of Common Carriers Are Presented 
—If Treated Like a Street Railway the Jitney Cannot Survive 


By W. E. DUNN 


Vice-President Los Angeles Railway Corporation 


VERY development in the industrial or eco- 

nomic world brings its train of legal prob- 

lems. In our law libraries and offices are 
found books, weighty volumes, bearing such titles 
as “Railroads,” “Street Railroads’ and “Automo- 
biles,” witnessing the law’s interest in these suc- 
cessive developments of transportation. If the air- 
ship has not already found its place in the same 
company, it must be because the problems it has so 
far developed do not come within the range of 
ordinary law practice. 

And now the jitney, mushroom growth though 
it appears to be, has entered the field of legal 
vision. Already it has claimed much legislative 
attention, and it must soon find its way into the 
courts. We may confidently predict, however, that 
it will prove with the jitney, as with more substan- 
tial and permanent developments of transporta- 
tion, that the legal questions it presents. will be for 
the most part only new aspects of old problems, 
and readily solved by the application of settled 
principles of the law. 


FINANCIAL RESPONSIBILITY 


Perhaps the most novel, or apparently novel, 
question which the jitney traffic has raised is that 
of insuring financial responsibility on the part of 


the owner or operator. The imperative necessity 
for legal compulsion in this matter arises from the 
invariably impecunious condition of those who en- 
gage in the traffic. Our law has been familiar with 
bonds required from public officers to secure the 
faithful performance of duty, and from contractors 
on public work to secure the execution of their con- 
tracts, as well as for the payment of laborers and 
material men. But the astute legal mind may ob- 
serve a difference between the requirement of a 
bond in these and other instances, in which there is 
a direct governmental interest, and the requirement 
of a bond to protect passengers or other persons 
suffering injury through the negligence of a jitney 
operator. The closest precedent we have mentioned, , 
the public contractor’s bond for the payment of 
laborers and material men, has been sustained by 
the courts as tending to secure satisfactory per- 
formance of public work, rather than protection to 
the creditors of the contractor. 


Adequate grounds can, nevertheless, be found, 
sanctioned by judicial precedent, to sustain the re- 
quirement of indemnity insurance from the oper- 
ators of motor buses. The courts are bound to 
recognize the necessity for such protection to the 
public. The dubious character of the vehicles 
usually selected for the jitney traffic, the want of 
previous experience in the handling of motor cars 
by most of the operators, and the constant induce- 
ment for haste and the consequent taking of risks, 
render accidents inevitable; and the police records 
of every city demonstrate how frequently these 
result in death or serious personal injury. It may 
well be, therefore, that the courts will hold the re- 
quirement of indemnity against such injuries 
within the scope of that comprehensive “police 
power” which gives practical force to the maxims 
Salus populi est suprema lex (‘The welfare of the 
people is the supreme law’) and Sic utere tuo ut 
alienum non laedas (“So use your own as not to 
injure another’). 

This police power has always been regarded as 
sustaining legislation excluding the incompetent 
from employments affecting the public health or 
safety. A familiar instance is the examination and 
licensing of physicians and dentists. Like require- 
ments have more recently been sustained as to un- 
dertakers, plumbers, architects, etc. The examina- 
tion of locomotive operators under state authority, 
and of navigators of vessels under federal author- 
ity, is another precedent very closely in point. It 
is thus clear that the incompetent may be excluded 
by legislative enactment from such an employment 
as the operation of motor buses on the public 
streets. It would seem equally clear that compe- 
tency for such an employment would include the 
ability to respond financially to liability for in- 
juries occasioned by the negligence of the operator. 


REGULATION 


There is another legal aspect of the jitney traffic 
which will sustain the requirements we have been 
discussing, as well as the other regulations of its 
operation which the public interest may demand. 
It must be conceded, we think, that the jitney bus 
is a common carrier, a public utility. The business 
it undertakes is clearly a service “affected with a 
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public interest’? within the conception established 
as the constitutional basis of regulation by the de- 
cision of the United States Supreme Court in Munn 
vs. Illinois (94 U. S. 113). The doctrine of that case 
is epitomized in this sentence from the opinion 
rendered by Chief Justice Waite: 


When, therefore, one devotes his property to a use 
in which the public has an interest, he, in effect, grants 
to the public an interest in that use, and must submit 
to be controlled by the public forthe common good, to 
the extent of the interest he has thus created. 

Subsequent decisions have more fully defined the 
nature of the power thus affirmed, setting neces- 
sary limits of reasonableness in its exercise, but at 
the same time giving it a most comprehensive scope. 
Thus, it is settled law that this power includes not 
only regulation of rates, but also of service, the 
extent and character of facilities afforded and kin- 
dred matters. 

That the jitney traffic calls for most positive and 
effective regulation in the interests of the public 
even its friends must admit. The temptation to 
overcrowd its vehicles (of doubtful capacity to 
start with) to increase the margin of possible profit 
is irresistible to the average operator. Restriction 
of the number of passengers carried in respect to 
the normal capacity of the vehicle is, therefore, a 
necessity. So also is regulation of the manner of 
loading, as by prohibiting the carrying of passen- 
gers on the running board or in a manner to ob- 
struct the driver’s vision. The importance of ex- 
amination to determine physical competency and 
moral fitness of the operator is likewise obvious. 

_ Regulation in these and many other particulars 
by municipal or state legislation is demanded for 
the protection of the public. All of these matters, 
as well as the insurance of financial responsibility 
first discussed, appear to be within the scope of 
valid regulation of a public service. 


TAXATION 


Another group of legal problems affecting the 
jitney traffic arises out of the fact that it makes a 
special use of the public streets for private gain. 
This has always been invoked as justification for 
imposing special and onerous burdens upon rail- 


ways occupying public streets. The requirement 
of paving and keeping in repair a designated por- 
tion of the street is a familiar instance. In Cali- 
fornia, for example, this requirement covers not 
only the space between the rails and tracks, but a 
width of 2 ft. on each side of the outer rails. Since 
paving is required for and benefits not only the 
railway but the general public, exacting its cost 
from the railway is simply a tax; or, giving it the 
most favorable construction possible, a compensa- 
tion demanded for the privilege of making a special 
use of the street. 
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Whatever justification this exaction may have as 
applied to street railways it must also have as ap- 
plied to other modes of commercial transportation 
using the streets. Whoever, therefore, argues for 
the continuance of the jitney as a legitimate com- 
petitor of the street railway must admit that it 
ought to be subject to a corresponding tax for the 
privilege of using the streets. No one can deny 
that the jitney buses do an aggregate amount of 
damage to street pavements far exceeding that oc- 
casioned by railway transportation of an equal 
number of passengers. Indeed, the railway is of no 
substantial injury to the street or its pavement, 
while the motor car, with its rubber tires, is 
recognized as one of the chief destroyers of pave- 
ments and other street surfaces. Thus, a parlia- 
mentary investigation in Great Britain developed 
the fact that the cost of maintaining London pave- 
ments was more than doubled by the advent of 
motor buses. 

The expense of paving is only one of many forms 
of exaction imposed upon street railways for the 
benefit of public revenues. Franchise taxes, car 
license taxes, percentage tax on gross receipts are 
burdens commonly laid upon the revenues of the 
railway companies. Equivalent burdens must be 
laid upon the jitney traffic or else there is no fair- 
ness in its competition with the railway. Protec- 
tion to the public revenues must also demand such 
levies upon the jitney traffic, since the latter, if 
allowed to operate without adequate restriction, 
will substantially reduce the receipts of the street 
railway traffic. This directly reduces the amount 
of every form of taxation based upon gross re- 
ceipts, and ultimately, if indirectly, other forms of 
tax as well. 

It is evidently not feasible to apply all these 
special forms of taxation to the jitney traffic, but 
some equivalent may be devised. A license tax pro- 
portioned to the seating capacity of vehicles may 
afford the readiest solution of the problem. The 
courts have allowed to legislative bodies the widest 
discretion as to the amount of license taxes. They 
have also conceded the right to distinguish in man- 
ner and amount of tax between different occupa- 
tions and lines of business, providing there is any 
substantial difference between them. The jitney 
readily differentiates from other modes of trans- 
portation, even such as also employ the automobile. 
It differs in such matters as the rate of fare and 
the mode of determining its amount, the manner 
of securing patronage, the receiving on the same 
trip of passengers from different points bound to 
different destinations, the control of time and route 
of journey by the operator, and the frequency of 
repeated trips over the same route. The last-men- 
tioned point is specially important as justifying a 
higher license tax, since it marks the greater dam- 
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age done to street surfaces by motor bus opera- 
tions. 

What will be the future of the jitney if sub- 
jected to these necessary regulations and justifiable 
tax burdens? The experience of the cities which 
have tried the experiment, as well as the objections 
raised in other cities where such restrictions are 
proposed, predict the speedy disappearance of the 
jitney as a substantial competitor of the trolley 
car. All competent investigators have agreed that 
there is little if any margin of profit for the jitney, 
even when operating without regulation or special 
taxation. The cost of meeting even the minimum 
of requirements imperatively demanded by the pub- 
lic interest must prove prohibitive of continued 
operation of motor buses with a nickel fare. 

There should be none to mourn this result. Even 
the would-be jitney operator is saved from a loss 
rather than deprived of a profit. And the com- 
munity at large escapes the disaster which the jit- 
ney threatens by the reduction of street railway 
revenues to the poir! where adequate service to the 
public would be an impossibility and extension of 
lines would mean bankruptcy. 


PUBLIC UTILITIES SHOULD BE PROTECTED 


This vital interest of the community in the 
triumph of the street railway over the jitney bus 
suggests another interesting problem, but one 
which need never be solved if appropriate regula- 
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tion realizes the result herein predicted. But if 
elimination of disastrous jitney competition with 
the street railway were not effected by the indirect 
method of regulation, would not its elimination by 
more direct action be sound public policy and a 
valid legislative act? The necessity is now recog- 
nized by public utility commissions and legislatures 
of protecting established utilities rendering ade- 
quate service to the public by preventing the entry 
into the same field of rival utilities whose competi- 
tion could not substantially benefit the public and 
would be disastrous to the existing utilities. The 
duty of the public to afford such protection to an 
existing utility may be justly claimed as an essen- 
tial complement of its asserted right to measure 
out the burdens to be borne by such utility. The 
principle of public policy and regulation thus recog- 
nized would seem clearly to justify legislative ex- 
clusion of the jitney bus where its competition 
might be disastrous to an existing railway system, 
even if the jitney promised when fully established 
to provide a satisfactory substitute in service to the 
public. But it is apparent that the jitney, as a 
substitute for the street railway, is impossible, and 
as an addition it is little better than a parasite 
sapping the strength and vitality of the railway 
service, and giving the public nothing commensu- 
rate in return. Wherefore, if the jitney does not 
voluntarily withdraw from the field, public interest 
must ultimately force its removal. 


Typical Los Angeles Jitney 


\ 


One Club in Los Angeles Railway Baseball League 


Recreation and Welfare W ork 
for Los Angeles Railway Employees 


The Employees’ Association at Los Angeles Is Unusual in that 
It Is Organized for Social Relations and Recreation Exclusively 


By L. O. LIEBER 


Electrical Engineer Los Angeles Railway and President Employees’ Recreation Association 


HE climatic conditions in Los Angeles offer 
such favorable advantages to all kinds of 
outdoor sports and amusements that nearly 
all large organizations which employ great numbers 
of men have extended financial support toward 
creating or maintaining active interest in the diver- 
sity of pleasures possible to their employees. 
Through its active heads of departments the Los 
Angeles Railway has had a very decided interest 
in the 4199 men on its staff. For some years the 
platform men have had recreation rooms located 
at their respective carhouses where they are at 
liberty, while off duty, to assemble. and enjoy bil- 
liards, pool, cards, checkers, etc. Gymnasiums and 


an up-to-date reading room well stocked with books 
and magazines are also provided. 

Inter-departmental baseball has been encouraged. 
The divisions have been provided with playing suits 
and grounds for the development of this game. 

We also have an active organization of our em- 
ployees, known as the Los Angeles Railway Em- 
ployees’ Recreation Association. Its object is what 
the name implies—for the recreation of employees. 
This association was inaugurated at a picnic at the 
instance of the writer. The movement was heartily 
approved by the management and unsolicited sup- 
port was rendered toward making each annual 
picnic or banquet one of social betterment. 
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Comedy Feature at Picnic of Los Angeles Railway Employees’ Recreation Association 


Through the association’s direction an organized 
band of more than fifty pieces has been maintained 
by the company from a beginning of four or five 
pieces. The weekly practice nights are well at- 
tended as a rule and, as in the case of the baseball 
club, all uniforms for the band were donated by 
_H. E. Huntington, president of the corporation. 
Occasional get-together smokers are held at the 
respective carhouses with the assistance of the 
band in uniform, where good music, speaking and 
smokes are enjoyed with a spirit of good fellow- 
ship by officials, employees, families and friends. 

The company has begun to convert an unused 
building centrally located into a suitable clubhouse 
for the association, where it is expected that a 
still closer bond of co-operation, unity and sociability 
will be developed. 

The association’s officers and general committee 
are selected to embrace the several departments of 
the railway. At this time the writer is president, 
Superintendent E. L. Lewis, Assistant Superintend- 
ent F. Van Vranken and Master Mechanic E. L. 
Stephens are vice-presidents; Chief Operator J. E. 
Bass is treasurer and Clerk T. A. Donahue is 
secretary. 

The general committee consists of foremen and 
sub-foremen of the different departments and sev- 
eral others who are chosen at large. Membership 
is open to all employees of the Los Angeles Railway. 
No dues are charged, nearly all expenses being 
borne by the company. For example, the annual 
picnics alone cost the company from $2,600 to 


$2,900 each, and the total outlay for the last three 
years averages $4,000 per annum. The only revenue 
which comes from the members is through their 
purchase of tickets for special events. 

The first annual picnic was held at Redondo Beach, 
Sept. 17, 1910. The morning events were of athletic 
nature, such as races for men, women and children, 
tug-of-war and inter-departmental baseball. In the 
afternoon, dancing and water sports were the chief 
features. The winners of the sixteen events of the 
day received prizes, some donated by individuals in 
the company and others by local merchants. 

The following picnics have been of like character 
except that one or more novelties were arranged 
for each occasion. Thus a “Cinderella” or “fit-the- 
slipper” contest and a “duck hunt” were features 
of the 1911 picnic; home-made vaudeville in cos- 
tume, as illustrated, in 1912; egg and spoon and 
obstacle races in 1918. In 19138, also, the band came 
to the fore with a pleasing program of popular and 
classical music. 

Increasing experience in giving the annual picnics 
showed that the visitors would enjoy themselves 
still better if they were not obliged to witness too 
many contests. Therefore, at the 1914 picnic a few 
events were omitted to give people time to amuse 
themselves in their own way. 

It may be of interest to add that about two years 
after the formation of our association, a similar 
body was formed by the Pacific Electric Railway, 
which operates all interurban railways radiating 
out of Los Angeles. 
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Electric Car Terminal of the San Diego Electric Railway 


Handling Traffic to the Panama-California 
Exposition at San Diego 


To Provide Adequate Transportation Facilities a New Line Was Built 
to Balboa Park, Which Previously Had No Railway Connections 


By B. M. WARNER 


General Superintendent San Diego Electric Railway 


HE arrangements made by the San Diego 

Electric Railway to transport people to and 

from the Panama-California Exposition have 
proved ample for safe, expeditious and comfortable 
service. The grounds are located in Balboa Park, 
which previously had no railway facilities owing 
to its undeveloped condition. 

We therefore constructed during 1914 a line run- 
ning on Twelfth Street from F Street to the main 
eastern entrance of the exposition. This double- 
track line was 1.5 miles long, and at the same time 
it served to complete a loop service embracing lines 
already running on B Street, Third Street and F 
Street, as shown in the accompanying map. The 
new work was installed at a cost of $45,000, ex- 
clusive of the $20,000 terminal described in the 
ELECTRIC RAILWAY JOURNAL for March 20, 1915. 


[ 508 J 


As stated in the description of the terminal, 
passengers alighting from either of the two lines 
which serve the main entrance walk downstairs, 
from either of the two unloading platforms, under 
the departure tracks and return to the original 
level after passing through exit turnstiles. The 
latter are used, of course, to prevent improper 
ingress. 

Passengers entering the cars by way of the single 
loading platform of 2000-passenger capacity first 
pay their fare by dropping the exact amount into 
any one of ten turnstile boxes made by the Coin 
Machine Manufacturing Company, Portland, Ore. 
A change-making booth is available for those pas- 
sengers who lack the exact fare. Under this 
scheme, the passengers enter their cars in the 
shortest possible time, the conductor being relieved 
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of all work incidental to the collection of fares ex- 
cept the later issuance of transfers. 


NEW ROLLING STOCK 


To handle the extra business anticipated we 
purchased during 1914 from the St. Louis Car 


Company forty double-truck center-entrance cars . 


50 ft. long over all. These cars differed from the 
preceding type in being 6 ft. longer and having 
ramped floors instead of a 5-in. riser at the edges 
of the well. In order to avoid accident from hay- 
ing two types of car wells, the original twenty-four 
center-entrance cars were rebuilt for ramp opera- 
tion. The seating capacity of the larger center- 
entrance cars is fifty-two passengers and of the 
smaller forty-four. 

During heavy service we operate the cars in two- 
car trains, always using exactly the same type for 
leader and follower. We find that two-car trains 
can be operated over the loading tracks at an aver- 
age of one a minute without the least confusion. 
It should be stated that the loading platforms are 
long enough to care for three trains at a time, dis- 
charging or loading. The train connections are 
readily made with the aid of a Westinghouse auto- 
matic type C coupler, which takes care of air and 
coupling. For night service, however, a jumper 
for the lighting circuits is put in by hand. Gen- 
eral Electric type M K control is used with GE-201 
motors. 


TRAVEL DATA FOR PUBLIC 


An interesting point in connection with the rout- 
ing of travel to the exposition was the education 
of the riding public. With the original Fifth Street 
or No. 1 line it was possible for the public to reach 
the western entrance of the grounds by walking 
over a bridge. Local riders, familiar with the 
territory, were especially prone to do this. We 
therefore issued a pocket folder the inside of which 
is exactly the same as the illustration already men- 
tioned. This shows that Routes 7 and 11 are pre- 
ferable for riding to the exposition as they go 


Boarding Cars After Passing Through Turnstiles 
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San Diego PHlectric Railway Map, Showing 
Direct Route to Exposition 

directly to the main entrance. The same lines also 
serve the great concrete stadium which the city 
of San Diego opened on May 31,1915. This stadium 
cost $150,000 and seats 30,000—one-third of San 
Diego’s present population. Soon after the issue 
of this pamphlet in January we found that the 
No. 1 line, which required a three-minute service 
for regular business alone, was no longer loaded 
with exposition travel. 


POCKET CARDS FOR TRAVELERS 


For the general information of the public we 
have also issued two pocket cards. One of these 
cards describes the routes which correspond to our 
system of route numbers, the other names places 
of interest and how to reach them. The back of 
the second card also carries the schedule of the 
Coronado (Tent City) division showing the cars 
that make the local steam railroad connections. 
Visitors are also aided by our uniformed street 
solicitor at Third Street and Broadway, who not 
only directs people but is prepared to sell them 
tickets to various points of interest. In addition 
inspectors are stationed at different points in the 
congested district. 


Economics of the Jitney Problem from a 


Traction Company s Viewpoint 


With Taxes Imposed in the Form of Licenses and Under Reason- 
able Regulations the Jitney Is Proving an Economic Impossibility 


By C. N. 


BLACK 


Vice-President and General Manager United Railroads of San Francisco 


ROM the street railway company’s standpoint 

the most important question in connection 

with the jitney bus problem is unquestion- 
ably the economic one. 

If it is financially possible under reasonable regu- 
lations to operate a five-passenger Ford automobile 
on the streets of any city, and carry passengers for 
a 5-cent fare, the jitney bus has come to stay, and if 
such is the case the sooner the street railway com- 
panies realize the fact and adjust their operating 
conditions to meet this competition the better. Of 
course, this would mean the adoption of the Euro- 
pean zone system or something of that character. 
On the other hand, if it is not financially possible to 
operate an automobile, even under the most favor- 
able conditions, and carry passengers for a reason- 
able distance, from 2 to 3 miles, for a 5-cent fare, it 
is safe to assume that the jitney is a passing fad, 
which will die out within a comparatively short 
time. 

Generally speaking, it has been found that, in 
those communities which have imposed taxes in the 
form of licenses, even approximately comparable 
with those paid by the street railway companies, 
and other reasonable traffic regulations, the jitney 
buses have practically ceased operation. It would 
seem, therefore, that even the apparent margin of 
profit is extremely small. The words “apparent mar- 
gin of profit,’ are used advisedly, because of the 
fact that the majority of those who are operating 
jitney buses have no accurate knowledge of the 
actual cost of the: service. This cost will naturally 
vary to a greater or less extent in different cities, 
depending upon the character of paving, the topog- 
raphy, the length of haul and the obstructions in 
the streets caused by other traffic. 

In San Francisco the great majority of the jitney 
buses operate on Market Street, and all of the con- 
ditions affecting the cost of operation, with possibly 
the exception of obstructions in the streets caused by 
other traffic, are as favorable as can be found any- 
where. 

For a five-passenger Ford car making an average 
of 125 miles a day, and operating 300 days a year, 
the actual cost is very close to $2,500. This cost is 
made up as shown in the accompanying table. 

The depreciation charge is based upon the assump- 
tion that the car will have a useful life of one year 


and at the end of that period it will have a scrap 
value of $65. 

The cost for liability and fire insurance is the 
present cost of an insurance policy as required by 
the San Francisco ordinance. Taxes and licenses 
are based upon the present State and municipal re- 
quirements. 

It will be noted that the taxes and licenses amount 
to what is equivalent to $6.75 per passenger seat, 
while at the present time the street railway com- 
panies of California pay to the State alone for taxes 
an equivalent of approximately $20 per seat, and in 
municipal taxes, car licenses and paving mainte- 
nance there is an additional tax equal to approxi- 
mately $30 per seat, or a total of $50 per seat, as 
compared to the $6.75 paid by the jitney buses. 

From the above it will be noted that the actual 
daily operating cost of a jitney bus in San Fran- 
cisco is at least $8.28, and unless the gross earnings 
equal or exceed this amount, or unless the driver is 
willing to render his services for less than $2.50 a 
day, it goes without saying that the business is con- 
ducted at a loss. 

From numerous counts of the passengers actually 
carried by the jitney buses operating in direct com- 
petition with the street railways in San Francisco, 
it has been found that the average receipts are less 
than $7.50 a day. If these statistics are correct it 
will naturally be asked how is it possible for them 
to exist. In other words, where does the revenue 
come from which the jitney bus driver is enabled to 
meet the deficit between the actual operating costs 
and the gross revenue derived from the business of 
a common carrier? 

It is unquestionably a fact that a certain percent- 
age, perhaps a small one, of the men operating jit- 


EXPENSES OF FIVE-PASSENGER ForD MAKING 
; 4 125 MILES PER DAY 
Daily operating expenses: 


Gasoline, 7.4 gal., at 10 cents per gallon......... $0.74 
Oil Send) BTOASES oA sae c cos ee anaeane rai eT ke 0.12 
ires 1,25 
Inner tubes 0.21 
Lights 0.10 
Repairs; and) miscellaneousic ic vac tsa espa) omits 1.00 
DY Ver’ Ss: WALES iis cscian tah eee bene ete Crees ee nna eae ee 2.50 
Totals: ahaa aie wi sseiwtstavenn je ivre, apaeeee als nies Paani ne eee $5.92 
Annual expenses and fixed charges: 

Daily operating expenses, $5.92 for 300 days..... $1,776.00 
Depreciation®§ 25... miro sak lerente eashteretette MORO 450.00 
Garageand- washing. (7 \s5 fc iciiverstsdtecess retro cheer 120.00 
Liability: and=fire insurance). is. oss amie cialis em bun 96.00 
ASL: ) of: | an as cert ero, mene ews chic crepe ieee 15.00 
Taxes anid. LiCERSES > sc ccip arose ele nla cto usteeet ee ieee aie 27.00 
Dieta deta aces Mire eEReNN plot sem area aieru tener rene einer $2,484.00 
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ney buses have been enabled to make a profit over 
and above a reasonable driver’s wage of, say, $2.50 
to $8 a day. The amount of $7 to $7.50 per day is 
probably more than the average jitney bus can earn 
even by operating twelve hours a day in direct com- 
petition with the street cars, but there is another 
source of revenue available to him, viz., the field 
occupied by the taxicab. When business is slack 
along the lines of the street railway the jitney turns 
to the taxicab business and by furnishing the service 
at one-half, or less, of the rates charged by the taxi- 
cab from $2 to $3 additional revenue is picked up. 
Of course, this is possible only by reason of the fact 
that the operators of these cars are permitted to 
choose their own route, and that they are sole 
judges as to the service which they shall render. 
Should they be required to operate over a fixed route, 
under a given headway and for a specified number 
of hours a day, the combination service now ren- 
dered would be practically impossible. All street 


railways are limited to a prescribed route, and, gen- 
erally speaking, they are not permitted to change 
their routes without municipal permission. 


The Double 
Loop at the Foot 
of Market 
Street, the Most 
Active Street 
Railway Center 
on the Pacific 
Coast 


ELECTRIC RAILWAY JOURNAL 


[ 511 


Notwithstanding the inequities to existing indus- 
tries, however, if the jitney is really an advance and 
furnishes additional transportation facilities, it will 
become a permanent industry and transportation 
companies will have to meet the new conditions. 

What are the advantages offered by the jitney 
service? 

First—As claimed by the operator of the jitney bus, a 
ride in a comfortable conveyance, on upholstered seats, 
in the open air. 

Second—A material saving in time required to reach 
the rider’s destination. 

Third—Frequency of service. 

The first may be considered as more or less of a 
passing fad and is largely dependent, as far as com- 
fort is concerned, on weather conditions. 

The second is partially true as far as the person 
patronizing the jitney bus is concerned, but, and 
this from the community’s standpoint, is a most 
serious objection. While the rider in the jitney is 
enabled to reach his destination in a few minutes 
less time, the riders in the street cars, who number 
at least ten to one jitney rider, are delayed very 
materially by reason of the congestion of traffic on 
those streets over which the jitney buses operate. 
In other words, the convenience of the many is 
sacrificed for the convenience of the few. 

It would seem, therefore, that frequency of serv- 
ice is really the only advantage that the community 
as a whole derives from the jitney bus, and this is 
far more than offset by the many disadvantages, 
such as additional hazard to life and limb to pedes- 
trians and others using the streets and to the cur- 
tailment of existing street railway facilities in the 
outlying districts, which will surely follow any gen- 
eral introduction of the jitney in any community. 

In conclusion, it is evident that operating under 
the most reasonable regulations, the jitney bus is 
an economic impossibility, and that it can exist only 
if permitted to operate under practically no tax 
burdens, and at the option of its owner or driver 
as to routes, frequency of service, etc. 


United Railroads Front-End Fare Collector at Work 


Front-End Fare Collection Improves 
Service at San Francisco 


Three Years’ 


Operation with Front-End Collection Has Demon- 


strated Its Value in Relieving Congestion and Improving Car Loading 


By HENRY T. JONES 


General Superintendent United Railroads of San Francisco 


IKE most other city railways of the United 
States we are blessed with a number of 
traffic knots or congestion points. The prin- 
cipal one in San Francisco is at the Market Street 
ferry, where nine lines of the United Railroads 
and four of the Municipal Railroads come in over 
a double-track loop. In addition, this locality is the 
gathering point of hundreds of jitneys, sightseeing 
vehicles and the various hotel buses and taxicabs 
to meet the incoming travel from the East. In 
short, the Market Street ferry has the peculiar 
although undesirable distinction of being the great- 
est local and foreign traffic channel in the world. 
At this place we handle cars on less than a thirty- 
second headway, and for short periods even on a 
fifteen-second headway. 

Other places where traffic congestion occurs are 
at our safety stations or isles along 1 mile or so 
of Market Street, at the exposition grounds, at the 
top of Fillmore Street hill, at the Third Street 
depot of the Southern Pacific Railroad, etc. 


Of course, the prime essential in avoiding or 
minimizing congestion is to .use every possible 
means to obtain quick loading. Our cars are all of 
prepayment type, both the front and: rear platforms 
being from 5 ft. 4 in. to 6 ft. 3 in. over all with a 
railed entrance aisle of 36 in. on the platform. The 
steps are of moderate height, and, since the cars 
are of California open-end type, there are no bulk- 
head doors at the ends. In spite of this easy access 
construction the use of prepayment collection by 
way of the single aisle at the rear platform alone 
was too slow to meet our conditions. Thus the 
average time for loading a car with sixty-five peo- 
ple was as high as sixty seconds, thereby seriously 
handicapping the uniform movement of cars over 
the loops. 

As we did not want to lose the benefits of pre- 
payment fare collection we decided in 1912 that 
the best way to secure the quickest handling of 
passengers and still retain the prepayment feature 
would be to employ front-end fare collectors as aids 
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Regular Conductor’s Transfer 
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to the regular conductor. These men, of course, 
are stationed on the street so that the same man 
collects fares for the successive cars that come 
through during the rush hour. In this way the en- 
tire width of the front platform is made available 
for entrance in addition to the entrance aisle at 
the rear. The time of loading a car with sixty-five 
passengers is thereby cut down to the point where a 
fifteen-second headway with prepayment is practi- 
cable. Furthermore, as passengers enter from both 
ends the cars are evenly loaded. 

The men. employed for front-end collection are 
our most experienced conductors, chosen especially 
for their quickness in fare collection and for their 
ability to direct passengers to the proper routes. 
For Market Street alone we may require as many 
as seven men, while at safety stations long enough 
to accommodate two cars we use two men. In all 
we employ from ten to twenty collectors, all in 
evening service between 4.45 and 6.15 o’clock. 

Each man carries an International portable reg- 
ister. He rings up each fare as collected, the same 
showing as a large figure on the front, while the 
totalizer indication is on the back. No record is 
made of the fares collected for individual cars. In 
the meantime the fares received by the conductor 
on the rear platform are dropped in International 
or Johnson counting fare boxes, except on those 


The New Type of Market Street Safety Station, San Francisco 


TERMI NAL 


sh EMERGENCY 


ELECTRIC RAILWAY JOURNAL 


lines where fares are collected by hand and then 
registered on International machines by means of 
a foot plunger. 


DIFFICULTIES IN ACCOUNTING 


_ Of course, from the accounting standpoint the 
non-segregated registration of the front-end col- 
lectors is a disadvantage in not knowing the exact 
intake per car or even per line. So far as crediting 
each line is concerned, this is readily cared for by 
the accounting department, which assigns to each 
route its due pro-rata. The pro-rata, of course, 
can easily be determined by using the morning 
rush-hour receipts as a guide, since the passenger 
who goes out in the morning must come back in the 
evening. The only weakness is in the difficulty of 
ehecking conductors unless the inspector rides on 
the car for a considerable distance to watch pick-up 
traffic. It should be borne in mind, however, that 


the great bulk of the fares is taken at the street 
collection points where accurate inspection is easy. 
The system would be ideal from the checking stand- 
point if the register of the front-end collectors 
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contained a means of separately totalizing the col- 
lection of the successive cars. 


SPECIAL TRANSFERS 


In order to relieve the regular conductor from 
distributing transfers to passengers who enter via 
the front way, the collectors are supplied with 
transfers of the type illustrated. These differ from 
the regular transfers in that they do not bear the 
name of any issuing line, but do show the names 
of the connecting lines on which they are valid 
within the time punched. One feature of the trans- 
fer issued on the car is that it shows the transfer 
intersections in order, thus serving as an effective 
aid to the stranger who is watching for his trans- 
fer point. 

On the whole, nearly three years’ experience has 
convinced me that no more effective means than 
front-end collection could be devised for reducing 
congestion at so small an expense. Any company is 
warranted in giving it a thorough trial before going 
to the cost of building terminals in downtown 
districts. 


The Development of a Light, Low-Floor Car 


for San Francisco 


By JESSE M. YOUNT 
Master Mechanic United Railroads of San Francisco 
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The Latest Car Developed by the United Railroads Is the Low-Floor Type 


HE earliest type of electric car for San 

Francisco was the double-step, open-end 

California design, that is to say, a car 
with a central closed section fitted with longitudinal 
seats and open-end sections also fitted with longi- 
tudinal seats, the steps running the full length of 
the open section. 

The first advance, made in 1904, was to eliminate 
the full length steps of the open sections, regular 
length platform steps being placed near the ends of 
the closed section. Following this, in 1906, the 
California design as such was superseded by a 
closed, open-platform car similar to those long used 
in the southeastern part of the United States. This 
design proved unpopular because a large number of 
Californians prefer to ride in the open all the year 
around. In 1913, therefore, we returned to the 
California type except that a drop platform was 
substituted for one flush with the main flooring. 

The 1913 car was much wider and longer than 
the early California type. It has proved so popu- 
lar with the riding public that it has been adopted 
as standard by both our company and the San 
Francisco Municipal Railway, contrary to earlier 
recommendations made to the latter by its consult- 
ing engineer, Bion J. Arnold. Nevertheless, this 
car with standard equipment was heavier than what 
our management considered desirable for San Fran- 
cisco conditions. We therefore set about to see 
what mechanical and electrical improvements were 
possible to retain all desirable features while mak- 
ing the car lighter, easier of access, safer and 
cheaper to operate. ° 

Naturally, much of the excess weight was in the 


motor and truck equipment. This led us to adopt 
for future cars the 24-in. wheel truck with the baby- 
type, high-speed motor and 10-cu. ft. compressors. 
By these changes alone we cut down the weight of 
the under-body equipment approximately 10,900 lb. 

While the greatest reduction in weight came 
through changes in equipment under the car body, 
we also made a closer study of car-body framing 
and fittings. Among the changes that followed were 
the elimination of composition headlining, leaving 
the roof boards exposed; the size of carlines was 
very much reduced and the center line of the arch 
roof was lowered 3 in.; the length and width of the 
car were not altered from the dimensions of the 
1918 type, but the platform construction was 
changed to avoid a riser from the platform into the 
car body. We are now using a ramp which is in- 
clined upward 4% in. within the 8-ft. length from 
the platform edge to the bolster line. This was ac- 
complished by offsetting the end sills as described 
on page 1016 of the ELECTRIC RAILWAY JOURNAL 
for May 29, 1915. 

The results of the most recent improvements 
may be summarized as follows: We now have a 
car 47 ft. long, 9 ft. 2 in. wide, furnished with 
four GE-247 35-hp. motors, seating fifty people 
and weighing 34,180 lb., or 683 lb. per passenger. 
This compares with a car of the same dimensions 
weighing 49,000 lb., or 980 lb. per passenger. 
Probably no other city in the United States needed 
a light car so much as San Francisco, for on ac- 
count of our many grades the average energy con- 
sumption per car-mile greatly exceeds that of other 
cities. 
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An Unexpected Vacuum Application 


Use of the Vacuum System for Cleaning Cars 


in San Francisco 


Vacuum Apparatus Has Replaced Hand Sweeping and Dusting at Two Car- 
houses with Noticeable Improvement in Cleanliness and Reduction in Cost 


By F. W. ALLEN 


Division Superintendent United Railroads of San Francisco 


N Aug. 14, 1912, we made our first instal- 

lation of a vacuum outfit for car cleaning, 

the equipment being placed in our Geneva 
Avenue carhouse. The very first work indicated 
the superiority of the vacuum process over hand- 
work, both in speed and quality, and the results 
since obtained with experienced men have proved 
still better. The initial tests of Aug. 14, 1912, for 
sweeping and dusting showed up as follows for 
vacuum and hand operation respectively: 

Type P & W Cars—Five cars averaged fifteen 
and one-half minutes per car with vacuum, and a 
second five cars averaged twenty-five and one-half 
minutes per car by hand. 

Type 1200 Cars—Twelve cars averaged eleven 


Method of Getting Hose Into Car 


and one-quarter minutes per car with vacuum 
and eleven cars averaged twenty-six and two- 
eleventh minutes per car by hand. 

Type 1700 Cars—Six cars averaged eight and one- 
third minutes per car with vacuum, and five cars 
averaged twenty-four minutes per car by hand. 

Type 1300 Cars—Six cars averaged six and two- 
third minutes per car with vacuum, and seven cars 
averaged twelve minutes per car by hand. 

Continued experience with our vacuum cleaning 
outfit has proved to our satisfaction that-it is the 
most efficient method of cleaning. Brooms and 
dusters merely agitate the filth and cause it to 
lodge in another part of the car after the agita- 
tion ceases; whereas the vacuum cleaner takes out 


Rubber Nozzle Attached to Hose for Removing Dust from 
Controller Fingers and Segments 
of the car all dust, dirt and insects. Furthermore, 
while the cleaning is going on, the car is getting 
more than 100 cu. ft. of free air per minute. When 
the job is done the car floor looks as if it had just 
been scrubbed with a mop. The car cleaners like 
the machine, too, as they lose no working time from 
breathing dust and becoming ill in consequence. 
Our first equipment was placed in daily opera- 
tion on Aug. 15, 1912, and it required no attention 
at all until Sept. 27, 1913. The apparatus com- 


prises but one 6.5-hp. motor-driven 3500-r.p.m. 


machine of Tuec type, made by the United Electric 
Company of Canton, Ohio, and San Francisco, Cal. 
This machine supplies four 134-in. lines of hose at 
one time, an intake of 80 cu. ft. of air per minute 
being required at the nozzle of each line. We 
handle with this machine ninety-six cars in a nine- 
hour day, but if required the machine could handle 
250 cars in twenty-four hours. 

The installation cost of the plant was about 
$1,500, while the maintenance cost has averaged 
but $20 a month, inclusive of hose and. tool replace- 
ments and repair. Its economy is shown by the 


Old Hand Broom Method of Cleaning 


6.5 Hp. Machine Complete with Motor, Vacuum Producer and 

Separating Tank 
fact that the old method of hand cleaning required 
the services of nine men whereas the vacuum 
cleaner has enabled us to dispense with three men 
for nine months of the year. An extra man is put 
on only during the rainy season when there is much 
mud. The annual saving in labor is $1,980, and 
allowing $20 a month maintenance expense, the an- 
nual saving, exclusive of fixed charges on first cost, 
is $1,740. 

I might add that we have altered the original 
fittings in only one respect, namely, in replacing 
bristle brushes with felt, as the latter material is 
much more effective for going over both plain 
floors and maple strips. The felt also costs us but 
35 cents to 40 cents compared with $3 to $4 for 
the original brushes. We also modified the alumi- 
num nozzle connection to the brush by using a less 
abrupt angle. The consequent absence of an offset 
prevents matches, toothpicks and similar objects 
from fouling the nozzle. 

Owing to the satisfactory results obtained with 
the Geneva Avenue equipment, a duplicate outfit 
was placed in our Twenty-eighth Street carhouse. 


Improvements in l’ransit Lines to 


Handle Exposition Traffic 


Transportation to the Hxposition Is Ample—Front-End Fare Collec- 
tion Has Proved Especially Helpful in Accelerating Car Movement 


By T. A. CASHIN 


Superintendent Municipal Railways of San Francisco 


San Francisco Ferry Building from the Bay 


HEN the question of electric railway 

transportation to the Panama-Pacific 

International Exposition came up dur- 
ing 1913, the only means of reaching the grounds 
was by the Fillmore Street and Peak Street lines of 
the United Railroads of San Francisco. These two 
routes, however, could not furnish the most direct 
service from the principal centers of population. 
One reason for this condition was that the exposi- 
tion grounds were located along a previously un- 
used waterfront. In fact, a large part of the ex- 
position is on made ground. 

As the United Railroads and the California 
Street Cable Railroad considered the city’s fran- 
chise provisions for extensions prohibitive, the 
municipality undertook to build the necessary routes 
as permanent extensions to the system which had 
begun with the Geary Street line. This meant an 
increase in single track from 15.08 miles to 41 
miles. This total, however, includes the old Pre- 
sidio & Ferries line which comprised 7.14 miles. 
The total amount of new track was therefore 33.86 


miles. This work, including additions to the Geary 
Street carhouse, a new carhouse at Seventeenth and 
Hampshire Streets, track connections and 125 new 
cars, cost about $3,000,000 in all. An important 
feature toward avoiding heavy grades was the ac- 
celerated building and completion of the Stockton 
Street tunnel, a project which had been in hand for 
several years. 

Before the exposition, we had only forty-three 
cars, just enough for the Geary Street line. 
Toward the end of 1913 contracts were let with the 
Jewett Car Company, Newark, Ohio, for 125 cars 
of California type and substantially similar to the 
latest design of the United Railroads of San Fran- 
cisco. ‘These cars seat fifty to fifty-two people each. 


EMPLOYMENT OF ADDITIONAL MEN—FRONT-END 
FARE COLLECTION 


The exposition travel also compelled us to em- 
ploy about 400 extra platform men, eight front-end 
collectors and sixteen inspectors, thus ‘increasing 
our transportation force from 375 to about 750. I 


T. A. CASHIN | 


might add here that the use of front-end collectors, 
with San Francisco registers, has proved exception- 
ally beneficial. This practice not only speeds up 
fare collection and the loading of cars, but causes 
strangers to direct their inquiries at the collectors 
on the street rather than blocking car platforms 
while talking to the conductor. The front-end col- 
lectors also act as starters. At the main gates of 
the exposition the use of front-end fare collectors 
enables us to keep the cars on headways of fifteen 
seconds and even less. 

Owing to local charter provisions all employees 
had to be hired by way of the civil service. The 
nature of the educational and physical examina- 
tions for platform men and inspectors has already 
been detailed at length in your issues of Sept. 5, 
1914, and Nov. 14, 1914. Out of 3000 applications 
for platform jobs, 554 men passed the final examina- 
tion in arithmetic, rules, etc., as motormen and 633 
as conductors. Of the 140 candidates for inspec- 
tors, not more than seven passed the quiz of De- 
cember, 1914, but fifty-six passed the examination 
held in April, 1915. All platform men work an 
eight-hour day and receive a minimum of $3, or 
37.5 cents an hour, with time and one-half for over- 
time. Inspectors receive $115 a month with one 


day off per week. 
In the original examination for the first Geary 
Street men and in the December, 1914, and April, 


1915, examinations the employees were all experi- 
enced railroaders. The second of the later examina- 
tions, however, brought a great majority of inex- 
perienced men. The reason for this was that we 
made a large reduction in the credit for experience. 
This brought the desired increase in younger men 
and better physique. About 400 of this class are 
now at work. 

We have been very fortunate in regard to acci- 
dents, in view of the fact that new men have been 
dealing with a riding public which naturally has a 
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large proportion of strangers. On some days we 
carried 225,000 people without serious mishap. 

It is a peculiar fact that the stream of travel 
within the exposition grounds does not take the 
course almost everyone expected. It was the gen- 
eral belief that most visitors would enter via the 
main gates at Fillmore and Scott Streets, on Chest- 
nut Street, the thought being that they would see 
the large palaces first and then leave through the 
zone section. In practice the use of the gates has 
not followed any definite course. Both the United 
Railroads and the Municipal Railways have found, 
therefore, that the terminals built at Van Ness 
Avenue and Fort Mason respectively were not en- 
tirely necessary, especially as the front-end fare col- 
lectors do so much to speed up the traffic. 

A most agreeable surprise of exposition travel is 
that the visitors straggle in and out of the grounds 
leisurely, so that peaks are handled with more ease 
than in the ordinary American rush hour. 

Outside of the service given by both street rail- 
way companies, the San Francisco-Oakland Ter- 
minal Railways gives a direct rail and ferry service 
from its territory, so that patrons from Oakland, 
Alameda, Berkeley and other transbay communi- 
ties can visit the exposition without using San 
Francisco cars. On special days the Northwestern 
Pacific Railway gives a similar service from Sausa- 
lito. In San Francisco itself the street railways 
have to compete with 10-cent jitney service and 10- 
cent double-deck bus service. The number of jit- 
neys running to the exposition is about 125 and the 
number of buses about a dozen. It is an illuminat- 
ing fact that some of the buses came from Los 
Angeles and other towns where they had failed to 
pay in every-day transportation. Thus, with the 
various sources of competition enumerated, not for- 
getting the private automobile, the street railways 
are having no difficulty in handling all the business 
they can get. 


Reduction in Power Cost Effected by the 
Use of Coasting Recorders 


The Greatest Value of Car-Checking Devices Is Declared 
to Be the Improvement in All-Around Work of the Men 


By W. R. ALBERGER 


Vice-President and General Manager San Francisco-Oakland Terminal Railways 


HE use of the Railway Improvement Com- 

pany’s coasting recorders on the cars of 

the San  Francisco-Oakland Terminal 
Railways has resulted in a very satisfactory de- 
crease in the cost of power consumed in operating 
cars. By this I do not mean to say that the mere 
installation of the coasting recorder has resulted 
in a saving of power, for such is not by any means 
a fact. Reduction in consumption of power has 
been brought about through the use of coasting 
recorders in enabling the company to keep a record 
of the performance of its various motormen and to 
keep all concerned advised as to the efficiency of 
each man. 

The desirability of some method of checking the 
performance of motormen has been recognized for 
some time. Electric railway companies have, with- 
out exception, spent large sums in various devices 
for checking conductors in the handling of fares 
and transfers, but very little has been done toward 
the checking of motormen who are handling equip- 
ment worth many hundreds of dollars and who are 
also responsible for the lives and safety of their 
passengers. Any device which would enable the 
officers of a railway company properly to check and 
keep track of the performance and efficiency of 
motormen is, in my opinion, a most valuable ad- 
junct to the economical and safe operation of elec- 
tric railways. 

It can be scarcely expected, under the limitations 
of human nature, that a man will be as careful and 
conscientious in his duties knowing that there is no 
check whatever upon his actions as he will when he 
is aware that there is a careful watch kept upon 
him, and that his superiors will know positively 
whether or not he is exercising due diligence in the 
discharge of his duties. Hence the benefit to be 
derived in the use of the coasting recorders is not 
entirely through the operation of the recorder it- 
self—it is through the securing of reliable informa- 
tion by the instrumentality of the recorder as to the 
manner in which a motorman is operating his car 
and in his own knowledge that his record is re- 
ported to and closely scanned by the officers of the 
company as well as by his own mates. 

The experience of this company has been that in 
keeping the principles of coasting before our motor- 


men many other points in connection with economi- 
cal and safe operation of cars are naturally brought 
out. Our records show very clearly that motormen 
with good coasting records also show good records 
on other matters as well. It seems quite evident 
that the fact that a motorman’s performance is be- 
ing recorded tends to keep his mind upon his work, 
to the end that he not only secures a good coasting 
record but handles his car better in every way and 
is much more alive to the safety of his passengers. 
If the coasting alone were the result of the installa- 
tion of recorders I would not feel that they were 
entirely successful, but the general improvement in 
the efficiency of the motormen of this company 
since the installation of the recorders convinces me 
that this method of checking motormen is an ex- 
ceptionally good one, and I believe that there can 
be no question whatever as to the desirability of a 
check upon the performance of motormen. 

The cost of power used by this company for 
operation of cars has been decreased from 15 per 
cent to 20 per cent since the installation of coasting 
recorders, in addition to which there has been an 
appreciable reduction in the cost of brakeshoes and 
also in the cost of maintenance of electrical equip- 
ment. All of this, I believe, is due to a more care- 
ful and more intelligent handling of equipment by 
our motormen, which improved handling is due to 
an awakening of their own ambition to make good 
records, as well as to the general instructions which 
they have received in connection with the special 
instructions regarding coasting. 

As stated before, the mere installation of coasting 
recorders will not alone produce results. A constant 
follow-up course and constant supervision and in- 
structions to motormen are necessary. Without 
question all electric railways spend considerable 
money on inspectors for motormen, and it is my be- 
lief that reports secured through coasting record- 
ers act as a guide to the inspectors, giving them the 
necessary information as to what motormen need 
instruction and the sort of instruction required. 

The expense of maintaining recorders and main- 
taining the office force necessary for keeping the 
records and making reports is nominal and should 
not in any way be considered in connection with the 
benefits derived. 
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Synopsis of Runs, Reliefs at Cent. Car Sta, 


Special instructions, 


300 out 5.15 A.M. block 1. off 259 P.M. 9.44 wf On singlo track inward cars are superior 

801 rels 800 on block 1 at 2.59 P. DM. in 1.10 Als _M, 10.11 e S __to outward cars See rule 72 

3802 out 6,10 A.M. block 2, off 2.09 P.M. Inward cars will procced on time if the Elec. . 
4.58 P.M. block 8, in 7.02 P.M. 10.038 % Block Signal shows clear block 

814 Cond. out 6.59 A.M. block 9 off from 12,06 to Outward cars if their reguler meet has 
1.464 turn in at 6.54 P.M, 10.15 not been made will wait one minute over 

814 Mot, rels 605 on block 9 at 9406 A. M. in 6.54 P. 9.08 their time and proceed if siginal shows a 5 


clear block. 


Total Car hours 126.18 inc, LEDS ars: 3. 


Observe closely rules 263 & 266 


Total Curs Bg 


Tf the electric signals fail inward | cars will 


Total Runs 3 ” » 


Wait 5 minutes at meeting points & proceed 


as prescribed by rule 90 Outward cars if 


909 Supersedes 861 & supplement No. 1116 


unable to make clearance in time allowed 


of May 18,1915 Time set back 2 min. from 


will be governed by rule 87 


first to last_car, except leaving time from 


Car Sta. in morning 


Use the No, 2 or Slow runniug time leaving 


Wash, St. from 6.07 to 6.19 P.M. inc, & leaving 


B5th Ave. from 4.89 to 6,13 P.M. inc. Otherwise 


use the No.1 or Fast Time 


Construction of a Day Table, Showing Crews Handling a Given Car (Block Number), 
Use of Two Sets of Time Points, Explanatory Notes, Etc. 


Time- Table Practice of the San Francisco-~ 
Oakland Terminal Railways 


By Uz 5. SLITER 


Efficiency Superintendent San Francisco-Oakland Terminal Railways 


S so little has been published on the sub- 
ject of time-table practice on the Pacific 
Coast, operating men from other parts of 
the country may be interested in our method of 
planning schedules to compare it with their own. 
The information for the schedule is based upon 
traffic data derived from special traffic counts ob- 
tained by checkers who are stationed at various 
points along the line at important intersections, as 
well as from conductors’ trip cards or from traffic 
slips. Trip cards, of course, show the total busi- 
ness of a line, whereas the traffic slips and checker 
reports show the amount of travel at selected points, 
which travel is of special importance in showing 
the changes in the maximum load at given points. 
We find that the traffic slip is the most popular 
method of securing the necessary information when 
a change of schedule is contemplated, and the direct 
saving is appreciable. Because of the high class 
of conductors employed by the San Francisco- 


Oakland Terminal Railways we can rely upon their 
figures. We are, therefore, using very few checkers 
since the traffic slip illustrated was introduced. 

From the information obtained in this manner, 
traffic charts are prepared on 7-in. x 10-in. cross- 
section paper, convenient for filing. These charts 
usually show a whole day’s performance of a line 
in half-hourly or hourly periods, together with the 
number of cars operated, headway, seating capacity 
and other information that may be desired by the 
transportation department to show at a glance all 
the traffic conditions of the line so that loss of 
revenue will not ensue because of ignorance or hasty 
conclusions in making alterations in schedules on 
account of changes in business. 

One of the prints reproduced shows the number 
of cars in service, by hours, on a typical week day. 
Our morning peak on both divisions is from 7 to 9 
o’clock and our evening peak from 4 to 7 o'clock. 
During these periods 40 per cent of the total traffic 
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is handled. On the Key division the transbay travel 
to San Francisco represents about 20 per cent of 
the total; commuter travel on the Key division alone 
represents 40 per cent of the traffic on that divi- 
son, or 8 per cent of the total. The mid-day travel 
begins about 1 o’clock and increases until 3 o’clock, 
due to shoppers and pleasure seekers. 

Our runs are divided as follows: straight day, 29 
per cent; straight night, 35 per cent; swing runs, 
36 per cent. Only 4 per cent of the swing runs are 
divided into more than two parts. The time per 
run averages nine hours and forty-five minutes a 
day. Swing runs are laid out to give a man at 
least twelve hours between his last run of the day 
and the first part of his run the following day. 
All trainmen, on both the Key and Traction divi- 
sions, are off duty one day each week, a sufficient 
number of regular crews being assigned to relief 
runs so that all men are relieved regularly. 

A typical week-day time-table, reproduced on page 
521, is that of the Hopkins Street line. In the 
first place it will be noted that the first column 
carries nine block numbers. Each block number 
represents a car, but the time that this car is 
handled by successive crews is indicated by the run 
numbers written horizontally across the table. 
The second column shows the time the car of each 
block number was taken out of the station. The 
third column shows the terminal, and the following 
columns except the last show the scheduled leav- 
ing times at the terminals known as Thirteenth 
and Washington Streets and Thirty-fifth Avenue. 
Spaces are provided over each group of time fig- 
ures to show when the crews are relieved. The last 
column, of course, shows time in at car station. 

Below the schedule of the Hopkins Street line 
and its Thirteenth Avenue branch will be found 
a detailed table of the time points and running 
time. The first two sections of this table applying 
to east-bound trips show the motorman at what 
minute past the hour he should pass the time points 


Line 
Badge 


Conductor 
Showing Actual Number of 


Passengers on Car at fe cS 
£7-15-10m-5-179 


LEAVING. 
TIME 


A.M, | Number 
or of 
lfcieuey ae P. M. | Passengers 


Trip | Leaving Point Remarks 


ELECTRIC RAILWAY JOURNAL 


[ U. S. SLITER 


‘tion Division 


+ ) 
ees ‘ 
5 A! 


Key Divisio iar am ee Be 


i 
9°10 11 12 


= 


BiG Ses,8. 9 1011 12 1 2 


» 
Variation in Car Requirements from Hour to Hour 


presented in the center of the table. The last two 
sections of the table cover the same information for 
west-bound trips. It will be observed that two sets 
of time points are used; one corresponding to a 
twelve-minute headway and the other to a ten- 
minute headway. “No. 1 Fast Time” and “No. 2 
Slow Time” at the immediate right and left of 
the time points in the center of the table show 
running minutes between the time points and total 
minutes from initial leaving point. “Slow Time” 
is used when it is necessary to run at a lower rate 
of speed during the rush-hour period as desig- 
nated in the last paragraph under “Special Instruc- 
tions.” A comparison of scheduled leaving times 
and actual running time will show that lay-overs 
up to three minutes are provided. At the base of 
the table synopses are prepared for the convenience 
of those interested. For example, a crew can 
see off-hand just what it is expected to do through- 
out the day. The rest of the table shows the total 
car-hours, total cars, total runs, etc. 

The time-table described is for use daily except 
Saturday and Sunday. On account of the variation 
in traffic conditions on Saturdays and Sundays, as 
compared with week-days, a different schedule is 
used for each of these days on most of our lines. 

Saturday peak-load conditions remain about the 
same as other week days, but we find it necessary 
to extend the tripper service, and also to allow the 
closer headway to operate to a later hour on con- 
gested district lines to meet the increased travel 
during the evening. 

Sunday morning travel does not warrant tripper 
service except for baseball or special events. The 
comparatively light business enables the company to 
lengthen the headway during the forenoon, which 
partially offsets the increased expense caused by 
the additional cars operated for Saturday traffic. 

In compiling our time-tables the information is 
arranged to provide for cutting and filing in a uni- 
form manner. On the left-hand margin of the 
schedule in its original form, circles are used 
to show where perforations are to be made, and a 
short line appears at the left to show where the 
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sheet should be cut so that the information will be 


conveniently divided on all pages of the schedule. 


San Francisco-Oakland Terminal Railways 
Way Standards 


By GEORGE H. BINKLEY 


Chief Engineer Maintenance of Way and Structures Department 


Pier Terminal Yard, Showing New Construction with 2-Mile Fili 


HE San Francisco-Oakland Terminal Rail- 

ways operate a system of tracks in nine 

municipalities and two counties on the east 
side of San Francisco Bay with a ferry connecting 
the East Bay Cities and San Francisco. All of the 
cars are operated by electricity, but some of the 
lines are doing a strictly street railway business, 
while others are in the nature of interurban lines, 
handling both freight and passengers, requiring 
track construction for M. C. B. equipment. 

Owing to the requirements of so many munic- 
ipalities and the varied character of service, it 
has been impossible to adopt standards of construc- 
tion to apply to the entire system. Generally speak- 
ing, the recommendations of the American Electric 
Railway Association have been followed in the con- 
struction of tracks and paving. : 


EXCAVATION AND DRAINAGE 


Trench excavation as a rule has been made by 
hand, loading material on cars or wagons, but re- 
cently good results have been obtained by using a 
Brown hoist and a small steam shovel, materially 
reducing the cost of loading excavated material. 
Where a trench is located in the streets, it is the 
custom to scarify the macadam surface. 

Most of the tracks are laid in a clay soil, and 
because of the character of the soil it has been 
deemed advisable in all recent work, whether under 
a concrete mat or stone ballast, to install a drain 
tile connected with the city sewers. Most of the 
drain pipe installed is 4-in. farm tile, but in one 
case second-class vitrified conduit was used. Most 
of the tiling is laid under the center of the space 
between the two tracks. In laying this tile a trench 
is excavated, approximately the width of a shovel, 


and the space around the drain is filled with clean 
crushed stone. Where concrete is to be used for 
the track foundation, a strip of roofing paper is 
laid over the drainage ditch in order to prevent the 
wet concrete from filling voids in the stone sur- 
rounding the pipe. Where practicable, a power 
roller is used to roll the subgrade, but in some 
cases, owing to the presence of service pipes near 
the bottom of the trench, it has been necessary to 
use a light horse roller. 


CONCRETE FOUNDATIONS 


For some years past, concrete beam construction 
in different forms has been used to some extent, 
but in recent construction a 6-in. concrete mat has 
been laid, the concrete for all track construction be- 
ing a 1-3-6 mix. Where the density of traffic is 
so great that it is not practicable to remove track 
in order to place a concrete mat, from 6 in. to 8 in. 
of stone ballast is placed under the track and thor- 
oughly grouted. 

Material for concrete is hauled to the street by 
cars. The concrete is mixed by an Austin two-sack 
cube mixer, operated by steam and burning oil. 
This machine is mounted on wide-tired wheels, run- 
ning on the street. The mixer is charged with a 
one-sack batch, but when laying paving foundation 
under traffic, and the machine cannot discharge 
during the passage of cars, a second batch is mixed, 
so that as soon as the car is clear the machine dis- 
charges two batches, thus materially increasing the 
output of the machine. There has never been a 
time when it was possible to have trench or track 
work completed far enough ahead to work the mixer 
to its full capacity for an entire day. 

The mixer is self-propelled, but carries no large 
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water supply and moves slowly, so that in moving 
from one job to another it is hauled by team or by 
means. of a gasoline road roller. Owing to its 
weight long’ moves are somewhat trying on the ma- 
chine, and for that reason two machines are in 
service, located in different territories. 

In order to avoid absolute rigidity and to obtain 
some degree of elasticity, the top of the concrete 
mat is laid 2 in. below the bottom of the ties, and 
the ties are tamped with dry concrete, no water 
whatever being used in the mix. This dry con- 
crete, however, absorbs moisture from the paving 
foundation of wet concrete when it is laid and 
hardens somewhat, although there is no difficulty in 
loosening it with picks in case of repairs or recon- 
struction. This concrete mat with dry concrete 
tamping material has proved successful so far, even 
when 70 lb. A. S. C. E. relayer rail was used. 

Three accompanying drawings show the general 
style of construction, using the 141 lb. Trilby rail, 
6-in. 60-lb. T-rail and 70-Ib. A. S. C. E. rail. 


BALLAST 


On the Traction lines, where the traffic is not 
dense and where lighter cars are operated, the 
tracks are laid on 6 in. of stone ballast, under 
which drain tile has been installed and the sub- 
grade rolled. The tracks on which there is inter- 
urban service are ballasted with 12 in. of crushed 
stone. There are several stone quarries in this 
vicinity, and it is possible to obtain excellent bal- 


last at a reasonable cost. All ballast is bar tamped. 


TIES AND RAIL 


For standard construction 6-in. x 8-in. x 8-ft. 


split redwood ties, spaced 2-ft. centers, are used; 
under crossings pine timbers of large dimensions 
are used. Ties are not treated, as in stone bal- 
lasted track the mechanical life of the tie governs, 
and where laid in concrete it is assumed that the 
life of the tie will equal the life of the rail. 

In laying these split ties, it is necessary to adze 
them in order to obtain a uniform bearing and 
good alignment with 9-in. rail. Where tie plates 
are used, they are placed by means of a plating 
machine in the yards, but no tie plates are used in 
the concrete construction. An effort is made to 
have on hand at all times sufficient ties to permit 
proper seasoning before laying. 

Like a great many other roads which have been 
in operation for a number of years, this company 
has rails of various sections, as follows: 

70-lb. A. S. C. E. in 33-ft. lengths. 
6-in. 60-lb. T in 60-ft. lengths. 
7-in. 80-lb. T in 60-ft. lengths. 
9-in. 106-lb. Trilby in 60-ft. lengths. 
9-in. 125-ft. Trilby in 50-ft. lengths. 
9-in. 141-lb. Trilby in 45-ft. lengths. 
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The 9-in. Trilby rail has been used to satisfy the 
requirements of municipal authorities, but, except 
under conditions of very dense traffic, good results 
have been obtained with 6-in. 60-lb. T-rail. 

Specifications recommended by the American 
Electric Railway Association as to chemical com- 
position have been followed in purchasing rail. 
There has been no serious trouble from corruga- 
tion. Where rail has become badly worn or cupped 
at the joint, material has been replaced by electric 
welding and ground, using a Kerwin power grinder 
operating on the track. 

Practically all of the track is laid on tie plates, 
and for some time the shoulder tie plate has been 
used exclusively. As previously stated, tie plates 
are omitted with concrete construction. Standard 
spikes are used, there being no screw spikes in the 
track. Flat tie rods are used with all rail except 
the 70-lb. A.S.C.E. section, where no rods are used. 


JOINTS AND SPECIAL WORK 


When constructed, a considerable portion of the 
track was laid with angle bars, and these have 
been replaced largely by Continuous joints. All 
new work has either Continuous joints, or the rails 
have been electrically welded. 

During 1914, this company welded about 6000 


joints on different sections of rail, most of the 
welding being done on old track. This was the 
first use of the Lorain process west of Lincoln, 
Neb. The total failures to date on all sections of 
rail under varying conditions of track and rail have 
been 0.8 per cent of the number of joints welded. 

The Vixen rail planer is used when installing 
new Continuous joints on new rail. The Continu- 
ous joints used are as follows: 

For 70-lb. A. S. C. E., four hole, 26 in. 
For 6-in. 60-lb. T, six hole, 26 in. 
For 7-in. 80-lb. T, six hole, 26 in. 
For 9-in. 125-lb. Trilby, eight hole, 24 in. 
For 9-in. 141-lb. Trilby, eight hole, 24 in. 

On the Traction lines with frequent service, in- 
sert manganese centers have been generally used, 
although there is some solid manganese. Split 
switches are used in open track where provision 
must be made for M. C. B. flanges. Where such 
cars operate in streets, double-tongue manganese 
switches with a radius of 350 ft. are installed. 

Crossings maintained by this company are built- 
up crossings, or have manganese centers. Built-up 
crossings and frogs for open track are constructed 
in the company’s shops. Where renewable centers 
have been used in crossings and special work, they 
have not always remained tight, and there has been 
some trouble from breakage. In some cases this 
is perhaps due to the fact that the manganese cast- 
ings are not heavy enough to stand up under the 
traffic requirements, but the failures are nearly 
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always where crossings or special work are de- 
signed to accommodate the use of different sized 
wheel flanges, thus prohibiting the installation of 
flange risers. Where special work is not flange 
bearing at crossings the receiving section breaks or 
wears, and the paving deteriorates rapidly. 

Specifications are being prepared with the idea of 
establishing a standard for all heavy traffic of 9-in. 
solid manganese construction for special work and 
crossings. In installing such work, special atten- 
tion will be given to the preparation of good 
foundations, and it is believed that the manufac- 
turers are now producing a better quality of man- 
ganese castings than formerly. 

The recommendations of the American Electric 
Railway Association are being followed as to the 
length and radii of switches and mates. 

Spirals are used on all curves, and the minimum 
radius is 55 ft. All double track curves are de- 
signed so that cars will clear, excepting where the 
streets are so narrow that this is impossible. 


PAVING 


Practically all of the paving on this system con- 
sists of two kinds—oil macadam is used in out- 
lying districts, and on main thoroughfares stand- 
ard asphalt paving consisting of a 6-in. concrete 
base, on which is laid a 2-in. binder course with a 
finish surface of 11% in. of asphalt. Recently there 
has been a movement for the use of bitulithic pave- 
ment, consisting of a 2-in. course of bitulithic laid 
on 5 in. of concrete or on a macadam base. 

This company does practically all of its oil 
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the street contractor, as in the case of oil mac- 
adam, this arrangement being made in order to 
eliminate the paving joint alongside of the tracks. 
The Railroad Commission of California has ruled 
that the minimum distance from center to center of 
double track in streets shall be 11 ft. 6 in., and the 
State law requires all companies to pave 2 ft. on 
each side of its tracks, so that in all cases it is 
necessary to pave this strip, at least 20 ft. in width. 
In carrying out asphalt street improvements, the 
manufactured product is hauled from the plant in 
steel side dump cars, having a capacity of 5 cu. yd. 
This permits delivery of the material at the proper 
temperature, as it can be delivered in this manner 
in large quantities, and much more quickly than by 
wagon or truck. Rolling is done by use of an oil- 
burning steam tandem 5-ton roller, which has been 
weighted so as to give a compression of 250 lb. 
per linear inch, a 5-ton roller being selected for 
this purpose because of its having a roll 29 in. in 
length, which permits it to operate between rails. 
Liners of three kinds are used, asphalt brick, 
vitrified brick, and basalt stone. The asphalt brick 
liners have not stood up under traffic and the vitri- 
fied brick have not been entirely satisfactory, as 
there is a tendency to break along the rail, and the 
basalt liners do not make a smooth pavement, nor 
can they be used except with a high rail. A spe- 
cial vitrified brick with a depth of 31% in. has been 
used with the 70-lb. A. S. C. E. rail. Liners are 
laid as headers in cement grout. 
In the most recent installation of Trilby rail 
liners have been omitted, and so far this seems to 
be satisfactory. 


Hi macadam construction and repair work, the princi- 
pal exception being when the street is being im- 
|| proved by a municipality, when the pavement out- 
| side of the tracks is done by the contractor for the 

| street. For this work, covering more than 100 


Owing to the reduction in the number of steel- 
tired vehicles using the streets, and the fact that 
the company has its own asphalt plant and can 
readily and cheaply make paving repairs, it would 


miles of single track measurement, there is an 
equipment consisting of a wagon oil spraying outfit, 
a car oil spraying outfit, and three 12-ton 
three-wheeled gasoline road rollers. The oil mac- 
adam pavement is serviceable and easily kept in 
repair, but is not adapted to heavy vehicular traffic, 
and at times during the warm weather there is 
too much oil on the surface. 

In the selection of paving in its tracks, this com- 
pany is governed by the State law, which specifies 
that the tracks must be paved with the same char- 
acter of paving as is used on the rest of the street, 
so that very little latitude is allowed, although in 
some cases a municipality permits the use of a 
pavement differing somewhat from’ the adjacent 
paving. 

The company has a stationary asphalt plant of a 
capacity sufficient to manufacture all asphalt pay- 
ing material for its own use, and is doing all of its 
own paving with the exception of the strips laid by 


seem advisable to omit liners under all conditions 
except at intersections carrying maximum traffic. 


BRIDGES, TRESTLES AND CULVERTS 


There are two subways on the system, both of 
which require daily pumping, but there are no 
large bridges or long trestles aside from the double- 
track trestle at the Pier Terminal, which extends 
at present 3 miles from shore (the longest trestle 
of its kind in the world). A solid fill for 2 miles 
of this distance is now under construction, this 
being the limit for which the federal authorities 
will allow a solid fill to extend into the bay. 

Culverts installed under the tracks in paved 
streets are in most cases metal arch culverts of the 
same design as used by the municipalities, but in 
some cases where low rail is used in paved streets, 
in order to obtain clearance, concrete culverts with 
the upper part constructed of 40-lb. rail and con- 
crete have been used. 


a 


Car Maintenance on the 


San Francisco-Oakland Terminal Railways 


One Feature of the Cost Keeping Is that All Work of This Kind 
Is Concentrated in One Statistical Organization, Which Gives the 
Engineering Departments Any Desired Information on Demand 


By GEORGE ST. PIERRE 


Superintendent of Equipment San Francisco-Oakland Terminal Railways 
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HE San Francisco-Oakland Terminal Rail- 

ways department of car maintenance and 

construction has charge of 402 passenger 
cars which average about three motors per car, and 
about seventy miscellaneous work motors, freight 
and service cars. Work is also done for outside de- 
partments, as on buildings, manufacture of frogs 
and crossings for the track department, construc- 
tion of overhead material and manufacture of mis- 
cellaneous material of all sorts on store department 
orders. Further, we maintain five ferry steamers. 

As the average location of car equipment is but 
4% miles from the general shops all heavy repair 
work is done at the shops, inspection, cleaning and 
light repair work only being left for the carhouse 
forces to do. 

When cars are in operating condition advantage 
is taken of the central location of the shops to route 
shop cars as trippers from outlying divisions to the 
central part of the city in the mornings and vice 
versa in the evenings. 


RUNNING INSPECTION AND OVERHAULING 


At the carhouses each car receives a running in- 
spection daily, special attention being given to 
brakes, motor bolts, etc. Controllers and trolleys 
are lubricated every third day. General inspection 
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Organization Chart of the Maintenance Department 
San Francisco-Oakland Terminal Railways 


and lubrication are on a mileage basis, 800 to 1500 
miles being allowed between inspections according 
to the class of equipment. Car cleaning is done on 
a time basis, but cleaning periods are made to coin- 
cide with inspection periods whenever possible. 

Cars are brought into shops for varnish and body 
overhauling every fourteen months. 

Overhauling is on a mileage basis. Obsolete type 
motors are overhauled every 15,000 to 20,000 miles; 
semi-modern motors 50,000 to 75,000 miles and 
modern motors every 100,000 to 180,000 miles. Air 
compressors are overhauled on an average every 
100,000 miles. These overhauling mileages are not 
arbitrarily adhered to, but are made to coincide 
whenever possible with the painting and body over- 
hauling. We have some equipments which are var- 
nished twice while the motors are overhauled but 
once. 


STATISTICS 


The company maintains a statistical department 
by which statistical information of any nature re- 
quired is furnished to any other department on re- 
quest. The several departments furnish the orig- 
inal information to the statistical department in the 
form of properly segregated charges on time cards 
and material requisitions. 
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The concentration of this class of work into one 
organization operates satisfactorily, and no doubt 
brings a considerable saving over the old method 
wherein each separate department maintained its 
own statistical organization. Thus the maintenance 
of equipment department receives from the depart- 
ment of statistics monthly comparative statements 
giving maintenance costs, total and per 1000 car- 
miles, on car bodies, trucks, painting, air brakes, 
accidents, headlights, gongs, fenders, wheel guards, 
broken glass, grinding wheels, route signs, coasting 
clocks and fare boxes, all chargeable to account No. 
30; while on account No. 33-A detail charges are 
received giving separate costs per 1000 car-miles 
on each of the ten different types of controllers and 
the cost per 1000 motor-miles on each of the thir- 
teen different types of motors. Costs per 1000 car- 
miles are also given on miscellaneous control equip- 
ment, pantograph trolleys and pole trolleys. 

Reports are also received for each carhouse giv- 
ing total costs per 1000 car-miles for lubrication 
(labor and material in detail) car cleaning, sanding, 
inspecting, switching, signing, changing cars on 
road, advertising, dispatching, testing fare boxes, 
reading fare registers, inspecting coasting clocks, 
fire drills, incandescent and arc lamp supplies, trim- 
ming headlights, inspecting alarm gongs, lamps 
and markers and general carhouse expense. De- 
tails are also given for the amounts which are spent 


Top View, Jig for Boring Axle Brasses; 
Bottom View, Brass in Place 
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on regular maintenance work at the various ¢ar- 
houses. 


Monthly meetings are held with all foremen 
wherein these statements and other matters per- 
taining to department efficiency are considered. 

New men hired for carhouses receive a few 
months’ training in truck and motor repair work at 
the company’s general shops before being assigned 
to the carhouses. 


SHop AREAS AND EQUIPMENT 


The main shops, built in 1904, consist of twelve 
buildings of wood frame and galvanized iron con- 
struction, including: Carpenter shop, 100 ft. x 200 
ft., with twelve tracks—capacity eighteen cars; 
mill, 60 ft. x 100 ft. equipped with woodworking 
machinery necessary for car building and general 
repair work; paint shop, 100 ft. x 200 ft.—thirteen 
tracks inside and four wash tracks outside, capacity 
about twenty cars of various sizes; truck shop, 100 
ft. x 200 ft—fourteen tracks, capacity seventeen 
cars of any size. We have eleven motor-driven car 
hoists capable of raising eleven of the largest cars 
at one time, and all tracks are served with air hoists 
on jib cranes for truck and motor work. The build- 
ing serving the machine shop, armature and air- 
brake departments is 70 ft. x 200 ft. and is 
equipped with air hoists or jib cranes and travel- 
ing trolleys where necessary. 


Reboring Air Compressor Cylinder 
on Wheel Boring Mill 
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The brass foundry is 40 ft. x 50 ft., equipped 
with two oil furnaces for melting brass in pots and 
two babbitting furnaces. The iron foundry imme- 
diately adjacent is equipped with one Swartz No. 5 
oil furnace for melting iron in 1800-lb. heats. 

The blacksmith shop, 40 ft. x 200 ft., has ten 
fires and is equipped with two steam hammers and 
furnaces, shears and bulldozer. This department 
turns out all forgings for the boats and cars and all 
special track work. It has a capacity of turning out 
two new cars per week outside of the equipment 
and maintenance of 500 cars and five steamboats. 
It also turns out all material for the maintenance 
of way and building departments. 

At these shops we have built ninety street cars of 
an average length of 44 ft. and ten Key Route cars 
58 ft. long with seating capacity for sixty-eight, 
sixteen Key Route cars 69 ft. long with seating 
for seventy-four and remodeled seventy-six Cali- 
fornia type open-end cars into pay-as-you-enter 
type. With the exception of the electrical equip- 
ment these cars were manufactured complete at 
these shops. 


MAINTENANCE AND REPAIR PRACTICES 


Our axles are made from hammered steel. All 
bearings are turned and rolled in the lathe with the 
holder, and a revolving hardened roller is pressed 
up to the axle by the screw of the compound rest 
to insure a smooth surface and prolong the life of 
the axles. 

Trucks made in our shops are one-piece frames 
riveted with 34-in. rivets. They consist of two %- 
in. x 12-in. x 5 ft. 6-in. transom plates, with 14-in. x 
3-in. angles 5 ft. 6 in. long, with a %%-in. x 8-in. 
plate for the bottom and seven 5%%-in. x 14-in. 
round 1-in. steel coil springs set in the frame with a 
cast-iron hollow truck bolster fitting on the springs. 
The sides of the truck frame are made from 10-in. 
channel 6 in. x 6 ft. long riveted to the transom 
by one 4-in. x 4-in. x 4%4-in. angle, on each corner 
of the channel. U-shaped 3-in. x 3-in. x %4-in. 
angles are riveted into the side frames to receive 
the journal box. 

Axle brasses are cast in one piece, after which 
they are planed and put in a jig on a lathe to be 
turned. This jig is made to turn one pair at one 
setting. We turn the body and face inside of col- 
lars, and then part them in the center with parting 
tool, making two pairs, at one sitting. The lathe jig 
is made from a 2-in. shaft with two hollow heads 
with four set screws in each head, one solid with 
the shaft and the other up with the nut on the 
shaft. Then we turn up the brasses by means of 
set screws, this making very quick operation. 
Finally we place the brasses in a chuck and bore 
them. 

Armature brasses are made in our brass foundry. 
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They are then turned, bored and tinned before bab- 
bitting. We leave a space of 3/32 in. for babbitt. 

We manufacture all our own crossings, frogs and 
switch points with cast-iron fillers which are made 
in our foundry. 

As the compressors become worn out in the bore 
of the cylinder we set them on a wheel-boring ma- 
chine, trueing them up by the top and bottom of 
the cylinder, parts which are not worn by piston 
travel. We then bore the compressors 14 in. larger 
than standard size within 14 in. of the bottom of 
the cylinder to the squared shoulder. Next we take 
liners made from the very best cast iron, chuck the 
liners in the lathe, turn and bore them at one sit- 
ting, this practice insuring true liners after cutting 
them off the correct lengths. We press the liners 
in the cylinder by using clamps with long bolts on 
the top of the liner and on the bottom of the cylin- 
der. The compressor is then ready to be assembled 
as good as new. 

When old steel tires are worn down too thin for 
Key Route car service we cut them up in sections, 
draw them out into bars and use them for all track 
tools such as: tamping bars, pinch bars, pick points, 
chisels, etc. As they are of very good steel they 
make first-rate tools. 

Our cars are painted according to the Ce Ve 
process of the Chicago Varnish Company, which re- 
quires seven days to complete or nine days for 
service. The system may be summarized as fol- 
lows: No. 1, primer for wood or iron; No. 2, sur- 
facer; No. 3, varnish color and two coats of Su- 
preme varnish. In addition, a glazing compound is 
applied over No. 2. This is put on with a brush and 
then knifed, sanded or rubbed with a rubbing stone. 
Where expeditious work is required this painting 
process is desirable. 


Key System Pier Terminal 


Maintaining Proper Relations 
Between a Railway and Its Car Men 


Verbal and Written Communications to the Men Have Proved to Be 
Very Effective in Promoting Appreciation of the Operating Rules 


By GEORGE H. HARRIS 


General Superintendent San Francisco-Oakland Terminal Railways 


HE San Francisco Oakland Terminal Rail- 

ways realizes that no other one thing is more 

productive of satisfactory operation, both 
from the standpoint of the company and the public, 
than a proper understanding on the part of the 
car men as to what is expected of them in carrying 
out the rules and regulations of the company. 

In order to keep the men fully informed in this 
respect our company has for some time held peri- 
odical meetings for the car men in a schoolroom 
specially provided for the purpose. At these meet- 
ings short talks on matters pertaining to opera- 
tion are made by the chief instructor, division 
superintendents and other officials, after which the 
car men present have an opportunity to bring up 
and discuss any subject of interest. 

These discussions frequently result in bringing 
out valuable suggestions from the men and give to 
them an opportunity to present their viewpoint on 
any subject under discussion. 

In addition to these meetings it has been the 
practice for some time to issue monthly pamphlets 
which are distributed to the men with their pay 
checks. These pamphlets are of a size convenient 
to be carried in the pocket, and deal with various 
subjects of operation, such as: “Courtesy,” ‘“Serv- 
ice,” “Co-operation,” “Slippery Rails,’”’ “Accidents,” 
“Coasting,” “Safe and Comfortable Operation,” 


ete. This method of getting important points of 
operation before the men has also proved effective, 
notably in the case of a pamphlet on “Coasting.” 

It is a well-known fact that with the installation 
of coasting clocks, if the motormen are not prop- 
erly instructed on coasting they are likely to get 
an entirely erroneous idea of the manner in which 
a car should be operated to obtain the desired 
results. All cars of this company are equipped 
with coasting clocks and at the time of installation 
every effort was made fully to instruct the motor- 
men on coasting. First two, then later one coast- 
ing inspector has been regularly employed to look 
after this work, but with a large number of cars in 
operation the instructor is not able to get around to 
each motorman at close intervals. As an aid to this 
important work a “Coasting” pamphlet was issued. 

In this pamphlet the more important points in 
connection with coasting were briefly set forth, 
serving the motorman as a rule book, as it were, 
to which he might frequently refer. It was found 
that this pamphlet was of much benefit in bringing 
to the attention of the motormen the proper man- 
ner in which a car should be operated to obtain the 
greatest amount of coasting. In this case also, as 
with other similar pamphlets, a better understand- 
ing with the men was obtained. 

The spirit in which our pamphlets are written 
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is exemplified by the following extract from the one 
issued in February in connection with the expo- 
sition: 

“To Motormen, Conductors and Collectors: 

“During the present year the company will be 
called upon to handle an increased number of pas- 
sengers, on account of the Panama-Pacific Inter- 
national Exposition, many of whom will come from 
all parts of the United States and foreign countries. 

“These visitors will not be familiar with the city, 
or car routes, and they must naturally look to some 
one who knows to direct them to their desired desti- 
nation, and to the various points of interest in and 
around the East Bay cities. 

“It is to this class of patronage that I wish to 
draw your special attention at this time. The 
strangers in our city will look to the car men more 
than to any other public employees to give them 
information about the city, and to direct them how 
to reach any point therein. May I therefore im- 
press upon each of you the importance of thor- 
oughly familiarizing yourselves at this time with 
the various car routes operated by the company, 
and the territory into and through which each line 
runs, so that you will be the one who knows and 
can direct the stranger? 
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“In addition to the service now in operation the 
company will inaugurate and maintain during the 
exposition period a direct ferry service between the 
Key System pier and the exposition grounds. A 
heavy expense has been incurred in preparing for 
this service and we want your full co-operation in 
making it a success. 

“To derive the greatest benefit from this service 
and to make it entirely satisfactory to the public, 
cars, trains and boats must be operated on schedule 
as near as possible; the public must be able to 
readily obtain information relative to the service, 
and it will be you from whom they will naturally 
expect to be able to get the information desired.” 

As a rule it is not a difficult problem to obtain 
satisfactory service from car men, and to have the 
most cordial relations exist between them and the 
company, provided they are properly instructed as 
to their duties when first starting to work and also 
if they are followed up by interesting methods of 
bringing the more important points of operation 
before them, somewhat along the lines described. 
Under this plan it has been observed that a ma- 
jority of the men make an effort to concentrate 
their minds on the work and endeavor to carry 
out their duties in an entirely satisfactory manner. 
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Building Up Local Pleasure Travel to Points 
in the East Bay Cities 


Co-operation with Privately-Owned Parks Is a Regular Feature—Special 
Provisions Have Been Made to Facilitate Direct Travel to the Exposition 


By J. H. BROWN 
Traffic Manager San Francisco-Oakland Terminal Railways 


HE development of pleasure travel on the 

urban and interurban lines of the San 

Francisco-Oakland Terminal Railways is 
retarded to a certain degree by the geographical 
location of the cities served on the east side of the 
Bay of San Francisco, the movement of the pleasure 
traveling public being toward San Francisco. This 
condition is not dissimilar to the condition prevail- 
ing in other territory contiguous to a large city. 

San Francisco, with her beautiful parks, ocean 
view and bohemian life, offers inducements to all 
classes of the public and affords competition that 
our local pleasure resorts meet only to a certain 
degree. Different inducements are offered local 
pleasure travelers to influence their trips between 
various points in the East Bay cities. 

This company maintains a beautiful park adja- 
cent to Richmond to which free admission is given 
to all organizations, except such as desire the ex- 
clusive use of the park or charge an admission 
thereto. No liquor privileges are permitted in. this 
park, an arrangement which is very popular with 
Sunday schools and fraternal organizations of San 
Francisco and the East Bay cities. Thereby, in a 
way, we offset the regular pleasure travel toward 
San Francisco. 


Oakland and her sister East Bay cities maintain 
and support a number of the best equipped chil- 
dren’s playgrounds on the Pacific Coast. These, to 
a certain extent, influence pleasure travel during 
the school vacation period. 

In addition to the foregoing pleasure resorts there 
are a number of privately-owned picnic parks, some 
with and some without liquor privileges. The man- 
agements of such parks, of course, have their regu- 
lar bookings of picnic parties, and our traffic 
department co-operates with them in every way 
possible, thereby assisting them in securing book- 
ings with the result that, to a certain degree, these 
resort managers act indirectly as passenger agents 
for our company. As a medium of making friends 
for the company, I believe this policy of dealing 
with privately-owned parks is a good thing. 


INVITING TOURISTS TO SEE US 


San Francisco has always been a magnet for the 
tourist travel, and with the Panama-Pacific Inter- 
national Exposition located in her boundaries this 
year she offers a greater attraction for tourists 
than any other city in the United States. The 
method of inducing a large number of these tourists 
to cross the bay and visit the East Bay cities is 
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being worked out through the co-operation of Ala- 
meda County, the various civic organizations, hotel 
association and this company by the distribution of 
attractive advertising matter and personal solici- 
tation by the various arganizations mentioned. 

In addition to its large exhibit at the Panama- 
Pacific International Exposition, the county main- 
tains exhibits and information bureaus throughout 
various Eastern cities, at the San Diego Exposition 
and Los Angeles through which the advantages of 
the East Bay cities receive publicity. 

For the Panama-Pacific International Exposition 
tourists, this company has established a special 
visitor’s ticket good for transportation direct from 
the exposition grounds to and through various 
points in Oakland or Berkeley and return to San 
Francisco proper. These tickets are on sale only 
at the exposition grounds and receive publicity 
through the medium of a pictorial folder containing 
a bird’s-eye view depicting an area of approxi- 
mately 75 square miles of the territory served by 
our lines. This folder also contains a number of 
photographic reproductions of points of interest in 
the East Bay cities, with complete information re- 
garding various car lines serving such points. 

In the printing of such folders we have used a 
soft tone of green color on a white background, 
thereby avoiding strong and distinctive colors. The 
soft color tones used have met with many favorable 
comments from the public. 


As the San Francisco-Oakland Terminal Rail- 
ways is the only company operating a direct ferry 
service between the cities of the east side of San 
Francisco Bay and the exposition, we are often 
called upon to handle peak loads which are subject 
to attendant congestion at ticket agencies, inasmuch 
as no exposition tickets are sold on our cars. To 
avoid possible congestion at agency points, we have 
our tickets on sale at many hotels and business 
houses, the proprietors of which act as our ticket 
agents without remuneration. The popular demand 
for such class of tickets carries with it an adver- 
tising value to such agents, and in all cases we 
have found them very glad to offer such an accom- 
modation to their guests or customers. As these 
selling agencies are distributed in such a manner 
as to cover practically all main-line points we are 
enabled to handle large crowds with little or no 
congestion at any one ticket office. 

At our pier terminal we have constructed a large 
waiting room with twenty-five entrances, arranged 
in such a manner that we can handle any size crowd 
without delay. Exposition passengers pass from 
this waiting room through exit doors, where count 
is made, and board boats. We are thus enabled to 
keep an exact count of passengers boarding boats 
and also to close the exit gates immediately upon 
loading a boat to its maximum, thereby avoiding 
overloading any boat. The patronage of this serv- 
ice bespeaks its popularity. 


Key Division Boat on San Francisco Bay, 


Headed for the Panama-Pacifie Exposition 


Signals at Hartens 


| Signal Operation 
| on the Oakland, Antioch & Eastern Railway 


| By F. A. MILLER 


Superintendent of Power and Equipment 


HE Oakland, Antioch & Eastern Railway is 

a purely interurban high-speed railway 

operating out of Oakland for 85 miles of 
route east and north to Sacramento. At Oakland 
we have trackage rights over the lines of the San 
Francisco-Oakland Terminal Railways so that we 
can run cars to that company’s ferry terminus. 

The greater part of our line is, of course, single 
track with sidings at intervals varying from 2 to 5 
miles. Our passenger trains are run up to a maxi- 
mum speed of 62 m.p.h., although our cars are 
geared for 55 m.p.h. Trains consist either of mo- 
tors and trailers or of locomotives and trailers. We 
also have extra fare parlor buffet cars with porter 
service. The locomotives are used chiefly for special 
excursion service as they can haul five 60-ft. sixty- 
seat cars at 57 m.p.h. on level track. Westinghouse 
600-1200-volt motors and HL control are used 
throughout. 

Between Oakland and Bay Point 30 miles distant 
we operate a mixed through and local service; be- 
yond that point to Sacramento. all passenger trains 
are of through character, connecting with the 
Northern Electric Company at Sacramento, where 
parlor cars are attached to trains of that company, 
thus giving through service to Chico, 180 miles from 
Oakland. We operate also four branch or feeder 
lines on which we give local passenger service. 

Our freight service is so arranged that one local 


train is operated between Oakland and Bay Point 
and another between Sacramento and Bay Point, 
which is our place of car and 1. c. 1. interchange 
with the Southern Pacific and Santa Fé Railways. 
At Oakland we interchange with the San Francisco- 
Oakland Terminal Railways and at Sacramento with 
the Northern Electric Railway. The freight trains, 
which are hauled by electric locomotive, leave Oak- 
land at 8.50 p. m. and Sacramento at 6 p. m. re- 
spectively, meeting at Bay Point. The freight train 
for Oakland reaches that city by 4 a. m., and the 
Sacramento train reaches its depot about 5 a. m. 
The last passenger train leaves Oakland at 8.30 
p. m, and the first morning train does not leave Oak- 
land until 7.50 o’clock, so that there is no interfer- 
ence whatever with freight. On the other hand, 
the last passenger train out of Sacramento leaves 
at 7 p. m., overhauling the out-bound freight at 
Headquarters siding. In the morning, however, the 
freight and train has returned to Sacramento two 
hours and fifteen minutes before the first passenger 
train leaves. Freight trains run up to 35 m.p.h. 

In general, our through passenger trains are run 
on a two-hour headway and local trains on the hours 
between. Therefore, between Oakland and Bay 
Point we have one train an hour each way, but the 
limited trains each way, one in the morning and one 
in the afternoon, do not stop in the entire run of 85 
miles between Sacramento and Oakland. The lim- 
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iteds make this run in two hours forty-five minutes volts at Eastport and Concord for the signals from 
exclusive of four minutes’ running time on about Oakland to Mallard, and at Dozier or Lisbon for the 
0.39 mile of city track in Sacramento. signals from Chipps to Sacramento. At Concord 
current at 2200 volts is available, but at the other 
places two transformers are installed to step down 
The present signal system was completed in’ the voltage from 11,000 to 2200. A double-pole, 
May, 1914, following the extension of the original double-throw oil circuit breaker connects either 
Oakland & Antioch Railway from Lafayette to Oak- transformer to the line. 
land, at which time the service was altered from The transformers at Drawbridge substation are 
suburban to interurban type. The original line not in use on the signal system at the present time. 
had no signals whatever. The system now in use At signal locations and cut sections 0.6-kva. trans- 
was furnished by the Union Switch & Signal Com- formers supply current at 110 volts for relays and 
pany, both for the section between Oakland and signals. Adjustable-core transformers feed the 
Bay Point and the last extension completed Sep- track circuits at the center, though about twenty 
tember, 1913, to Sacramento. This signal installa- less than 4000 ft. in length are end-fed. All spurs 
tion is the only a.c. track-circuit system in the have a light switch indicator to show when a train 
vicinity of San Francisco which uses light signals. may enter the main line. Sidings having one set 
The signal system is operated by sixty-cycle cur- of home signals are provided with light switch indi- 
rent which is supplied to the signal mains at 2200 cators at the east ends; sidings having two sets 
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of home signals are provided with light switch indi- 
cators at both ends. 

Signals are hung on cedar poles, 25 ft. long, 7-in. 
tops, shaved and painted. All wiring is carried 
down poles and underground in redwood trunking 
and galvanized conduit. Bonding at switches and 
frogs and connections to impedance bonds are No. 
0000 D. B. W. P. stranded copper. 

Track circuit wiring is No. 6 copper, rubber-cov- 
ered, and all connections between line wires and sig- 
nals and relay boxes are made with No. 12 and No. 
14 copper, rubber-covered. Spare wires are drawn 
through all conduits. Distant signals (non-auto- 
matic) placed 1000 to 2000 ft. in advance repeat the 
indications of their respective home signals. The 
overlaps favor west-bound trains; they vary in 
length from 300 ft. to 400 ft. 

Two No. 6 bare copper wires for the signal mains 
and three No. 10 D. B. W. P. copper wires for com- 
mon and east and west-bound control were strung 
by the line department. Distant signal and switch 
indicator wires were strung by the signal depart- 
ment. The number of miles protected is 85; the 
number of home signals, 117; the number of dis- 
tant signals, 90; and the number of crossing sig- 
nals operated in conjunction with signal system, 14. 


BEHAVIOR OF SIGNALS 


We have approximately 300,000 signal movements 
per month, and our averages for the twelve months 
from May, 1914, to May, 1915, show as follows: 
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The signal system auxiliaries comprise fourteen 
automatic flagmen highway crossing signals which 
are operated from the track circuits. They ring a 
bell, swing an arm and show red and white lights. 
The flagmen originally were operated from the 
1200-volt d.c. trolley circuits, but we found that the 
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Side View of Light Signal 
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maintenance costs would be decreased by using al- 
ternating current at 110 volts in place of 220 volts 
direct current. The flagmen were furnished by 
Bell & Jamison, Los Angeles. 

Three men are employed exclusively for the main- 
tenance of all signals and telephones. Each man 
has approximately one-third of the mileage to in- 
spect and maintain. Gasoline cars of Mudge type 
are used to get over the line quickly. It may be 
added that we began with four signal maintainers, 
but increasing experience leads us to believe that 
two men will suffice in the near future. 

The maintainers must report to the dispatcher 
every hour, thus furnishing an account of their 
movements and giving the dispatcher the informa- 
tion needed to enable him to locate the maintainers 
quickly in case of telephone trouble and the like. 

The principal trouble experienced is broken and 
burnt-out lamps, this amounting to about two per 
month. To minimize such failures each signal loca- 
tion is supplied with a signal lamp record (illus- 
trated) which shows the period the lamp has been 
in service. We use a 112-volt 25-watt GE-18% 
tungsten bulb, the average life of which is four 
months of twenty-four hours a day. Other signal 
troubles are so rare that they can scarcely be called 
recurrent. 

In addition to the regular system on our own 
lines we operate a Westinghouse electro-pneumatic 
interlocking plant with eleven active and twelve 
spare levers at our Oakland connection with the 
San Francisco-Oakland Terminal Railway. 

The total maintenance cost of the track circuit 
signals, highway crossing automatic flagmen, elec- 
tro-pneumatic interlock and telephones averages 
$400 per month, including both labor and material. 

Although we have every confidence in the signal 
system we do not feel that we would be justified in 
having it take the place of regular train order dis- 
patching. Both practices in co-operation appear 


necessary to secure the greatest degree of safety. 


Automatic Train Stop in Key Route 
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Typical Hight-Car Suburban Train on the Northwestern Pacific 


Signal, Bonding and Contact Rail Notes 
on the Northwestern Pacific 


This Company’s Pioneer A.C. Track-Circuit Signal System, Installed 
in 1908, Has Made an Excellent Record in Maintenance—Soldered 


Bonds 


Are Also Used Successfully Despite Earlier Failures 


By F. T. VANATTA 


Chief Electrician Northwestern Pacific Railroad, Sausalito 


HE Northwestern Pacific Railroad is one 
of the few third-rail lines on the Pacific 
Coast and the first of its kind in this ter- 
ritory. We operate a total of 32.6 miles of single 
track electrically, the rest of our mileage being 
steam. A peculiar feature of the service is the 
operation of both standard-gage steam and electric 
and narrow-gage (3 ft. 6 in.) steam trains, the 
narrow gage being formed by a third running rail 
as illustrated. 
Because of the mixed steam and electric oper- 
ation with two gages unusual signal arrangements 


prevail. On the double track between Sausalito and 
Corte Madera all six rails are used for the railway 
return circuit. The narrow-gage rail is tapped into 
the center of the inductive bonds of the signal cir- 
cuits, and the transformers and relays of the signal 
equipment are connected across the narrow-gage 
track. Ordinarily the connection would be from 
outside rail to outside rail, but this would not give 
satisfactory signaling for narrow-gage trains. The 
signals on this section are operated by alternating 
current. 

Between Corte Madera and San Anselmo the two 


Twelve-Year-Old A.C. Track Circuit Signals at East Portal of Corte Madera Tunnel 
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First Step in Moving Live Conductor Rails 


common rails are used as a signal rail, the other 
four serving for the railway return. This arrange- 
ment was the original one for all electric track, but 
on this section the signal rails are not yet required 
to increase the capacity of the railway return. The 
signals on this secticn are direct current, operated 
from storage batteries in the signal cases, these 
batteries being charged from the third-rail. 

One addition made by us to improve the efficiency 
of the signal system is a change in the control of 
the signals which govern short single-track sec- 
tions, particularly of single-track or gauntlet track 
in tunnels. The standard signal post was cut down 
until the blades in their horizontal position were 
12 ft. from the top of the rails to remind the 
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motormen that they were for a special purpose, 
and also to bring the operation within their line of 
vision from the train as they ran by. The signal 
which has the preliminary is held normally at 
danger, its control circuit being looped through a 
mechanical switch of the signal at the opposite end 
of the block section. Hence this signal cannot be 
cleared until the opposite signal has been brought 
to the stop or danger position. When a train en- 
ters the preliminary of the block section it throws 
the signal at the opposite end, which will allow this 
train’s proceed signal to go to clear if there is no 
other train in the block. 

This signal installation is notable as the first 
a.c. track-circuit outfit installed by the Union Switch 


Second Step in Moving Live Conductor Rails 


& Signal Company. The first equipment, placed in 
1903, was for 10 miles of double track, and this has 
since been extended to cover the 32.6 miles of elec- 
tric track and 8 miles of the steam track. During 
the entire period of its service this pioneer instal- | 
lation has proved entirely satisfactory. To-day, 
after twelve years’ use, the upkeep expense is not 
appreciably more than when the apparatus was 
new. On several occasions the signals have more 
than paid for their cost, notably in giving warning 
of broken rails in our 2200-ft. tunnel near Corte 
Madera. 

We have five interlocking plants, one of which is 
of the General Railway Signal Company’s all-electric 
type, two of the Union Switch & Signal Company’s 
mechanical type and one of the latter company’s all 
a.c. electro-pneumatic type, and one of the same 
company’s all d.c. electro-pneumatic type. 


SUCCESSFUL SOLDERED BONDS 


We can also lay claim to some pioneer work in 
soldered bonds. Our first bonds, placed in 1903, 
were of the plastic alloy or mercury amalgam type. 
These soon went to pieces. Next we tried a short- 
ribbon bond which was soldered to the ball of the 
rail. These bonds, including the loop, were only 
8 in. long over all. They were soon shaken off, 
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partly because of bad soldering and partly because 
vibration broke the short ribbons. In 1906 we 
adopted a third bond but stuck to the soldering 
principle as we felt that success would come with 
a better design and more experience in application. 
The new bond was of wire strand type with T 
terminals, was of 300,000 cire. mil capacity and 
8 in. to 9 in. long between the centers of the termi- 
nals. This bond has proved entirely satisfactory. 

As the soldered bond has lost favor during the 
past few years, it is proper to explain why we have 
retained faith in it. The failures with our first 
soldered bond taught us that the question of tem- 
perature during application was all-important. To 
apply a bond we first chip the rail and then heat 


Third Step in Moving Live Conductor Rails 


the chipped section just enough to permit tinning 
instead of trying to bring the rail to a temperature 
hot enough to melt the solder. The bottom edge of 
the bond is then held against the rail with the top 
edge about 144 in. away. The gap at the top is 
then filled with solder melted with the gasoline 
torch. Heat is applied to the terminal until the 
solder is just warm enough to handle in the way 
that a plumber wipes a joint. Next the bond is 
straightened, and the extruded solder is wiped off, 
thus completing the job. Two men average eighty 
bonds in a ten-hour day. 

A soldered bond correctly applied in the manner 
described has between the terminal and the rail a 
cushion of solder which is thick enough to absorb 
a good share of the rail vibrations. On the other 
hand, the use of excessive heat causes the solder 
to run down and spread until it is little more than 
a film. We also use soldered bonds on our contact 
rails, their terminals being attached to the base of 
the rails. 


TRANSFERRING CONTACT RAILS ALIVE 


Our contact rails are of the over-running type. 
We have made no change in them since the original 
60-lb. T-rail conductors with aluminum rod and 
copper cable feeders on opposite sides of the rail 
web were installed. .In 1918, however, owing to 
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Fifth Step in Moving Live Conductor Rails 


double-tracking, we had occasion to transfer about 
2000 ft. of the contact rail from one side of the 
track to the other. The interesting point of this 
work was that the rails were alive during the entire 
operation so that service was not interrupted. To 
accomplish this we first placed 9-ft. ties at right 
angles to and under the contact rail at intervals 
of 15 ft. for the complete distance. The naked con- 
tact rail was then pushed over to its new location 
by means of wooden priers. The gang numbered 
seventeen men, about twelve of whom stood about 
10 ft. apart to pry over one section of rail while the 
others set the rail in its permanent position. The 
circuit was maintained with flexible insulater cable 
at the ends. The job was done in thirty minutes. 
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Southern Pacific Power Plant, Fruitvale 


Interior View 


of Southern Pacific Electric Car 


Gasoline Hmergency Line Auto Truck, Southern Pacific Electric Lines 


Maintenance of a 1200-Volt Catenary on 


Southern Pacific Lines 
By JESSE B. NICHOLS 


Supervisor Overhead Lines Southern Pacific Company, Electric Division 


HE Oakland, Alameda & Berkeley lines of 

the Southern Pacific Company serve the Bay 

cities on the east side of San Francisco Bay, 
comprising the towns of Oakland, Alameda, Berke- 
ley, Albany, Emeryville and San Leandro. They 
comprise 101.04 miles of track, or 52.38 miles of 
road. 

The overhead construction consists of a 7/16-in. 
messenger and a No. 0000 grooved copper trolley 
wire, with a catenary hanger of the loop type, which 
gives good flexibility to the system. The operating 
voltage is 1200 volts direct current. 

The center pole and span wire catenary construc- 
tion is used exclusively with the exception of both 
Alameda and Oakland Moles, which are of bridge 
construction with double catenary overhead. Iron 
poles set in 644 ft. of concrete are used. They 
are first given a coat of red lead, and a second 
coat of black carbon paint. The span varies 
from 60 ft. to 120 ft., while the bridge spans com- 
monly are 240 ft. long. 

For high-tension cir- 
cuits we use a_ seven- 
strand No. 0000 copper 
wire with a voltage of 
13,200 volts alternating 
current, which is _ in- 
stalled either under- 
ground or on iron lat- 
tice poles 65 ft. above 
the ground, excepting 
the estuary crossings, 
which are either sub- 
marine or are installed 


Hlectrie Vehicle Truck for Line Maintenance 


on towers 265 ft. high, spanning the estuary about 
1200 ft. apart. 

The 1200-volt direct current is distributed over 
the system by aluminum feeders, ranging in size 
from 1,000,000 cire. mil to 2,000,000 circ. mil. 
These are strung on bridges, towers, catenary and 
high-tension poles. The feeders are sectionalized at 
different points, thus making it possible to kill parts 
of the lines at a time. 

Other overhead circuits consist of signal, are, 
light and power, which are installed on bridges and 
both catenary and high-tension poles. We also 
maintain a private telephone system, the cables. for 
which are installed both underground and on caten- 
ary and high-tension poles on the overhead. Tele- 
phone instruments are installed on bridges and 
catenary poles in the most convenient places for 
the use of the operating forces. 

For maintenance and emergency, three crews 
are required for the three districts. Each crew 

consists of one foreman, 


three linemen, one 
groundman, one driver 
and one crew caller. For 


tower trucks, we use two 
Kelly gasoline and one 
General Vehicle electric. 
Other crews required are 
for splicing and bonding, 
the former consisting of 
a cable splicer, helper 
and teamster, and the 
latter being composed of 
a foreman and helper. 
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Southern Pacific Ferryboat, “Alameda.” San Francisco Bay 


Notes on Southern Pacific Electric Service 
in the Bay Cities 


In the Remarkable Ferry and Rail Service for the Cities 
of Oakland, Alameda and Berkeley Trains Up to Seven Cars 
Are Operated on Headways as Low as Twenty Minutes 


By J. C. McPHERSON 


Superintendent Electric Lines Southern Pacific Company 


HE passenger traffic handled via the Oak- 

land, Alameda and Berkeley electric lines of 

the Southern Pacific Company is composed 
principally of people whose work or business is lo- 
cated in San Francisco, but who make their homes 
in Oakland and vicinity. This results in very heavy 
travel between 6.30 and 9 a. m. and 4 and 7 p. m., 
between which hours we estimate from 60 to 70 per 
cent of the traffic is handled. During other hours 
of the day and night our traffic is light, having to 
depend almost entirely on local business and pleas- 
ure seekers and shoppers to and from San Fran- 


cisco. The average number of passengers carried 
per month approximates 1,800,000. 


SCHEDULES 


In the way of schedules, we maintain twenty- 
minute service between the San Francisco ferry 
building and Oakland Pier, and thirty-minute serv- 
ice between the San Francisco ferry building and 
Alameda Pier from approximately 6 a. m. until 8 
p. m., when the interval between trains operating 
out of Oakland Pier is lengthened to forty minutes 
and out of Alameda Pier to forty-five minutes. On 
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faturdays and Sundays twenty-minute service is 
maintained on the Oakland Pier lines until mid- 
night. 

Each ferryboat arriving at Oakland Pier con- 
nects with four Berkeley and two Oakland trains, 
and during morning and evening rush hcurs with 
one train to Alameda. 
Boats arriving: at Ala- 
meda Pier connect with 
one Oakland and two 
Alameda trains. The size 
of the trains varies from 
one to seven cars, ac- 
cording to the density of 
travel. During the peak 
load about two and one- 
half or three minutes 
are consumed in loading 
and unloading passen- 
gers. This means that 
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The fare collection during periods when travel is 
heavy sometimes presents quite a problem, as at 
some points on the system it is often necessary for 
the collector to take up 100 fares or more, besides 
assisting in the supervision of passengers boarding 
and alighting, within a period of less then ten min- 
utes. Ohmer fare regis- 
ters are used exclusively 
on the trains, the rollez- 
tor registering each fare 
separately as it is taken 
up. At the ferry build- 
ing a standard form of 
ticket chopper is used. 
All passengers paying 
their fare before admis: 
sien to the waiting rocm 
have access to both land- 
ings. No fares are col- 
lected on the boats. 


Southern Pacific HWlectric Cars 


within three minutes 

from the time the ferryboat hits the slip all pas- 
sengers have left the boat, boarded their respective 
electric trains to the different suburbs mentioned 
and gone on their way. 

To meet the demands of our patrons for fast serv- 
ice, advantage is taken of every condition tending 
to expedite the movement of trains, after first, 
however, conserving the safety feature. A good 
idea of the service can be obtained by considering 
the schedule of our Alameda line, where a train 
travels 14.6 miles, 8 miles of which is through city 
streets and makes twenty-four stops, in a total run- 
ning time of forty-five minutes. The distance be- 
tween the stations varies according to density of 
population, but as a general rule the stations aver- 
age about 1500 ft. apart. 


All motormen who are 
used in operating the electric trains are loco- 
motive engineers, whose seniority rights give 
them the privilege of working on the South- 
ern Pacific steam locomotives out of the Oak- 
land terminal or on electric trains. The con- 
ductors are now also taken from extra-passenger 
lists of the Southern Pacific steam lines. The col- 
lectors are classified as gatemen and employed as 
the business warrants. The best of these men are 
retained in the service and they are promoted to the 
position of brakeman after passing the examination 
which is prescribed by the American Railway Asso- 
ciation. 

The average train-miles operated per month ap- 
proximates 250,000, while the average car-miles 
operated per month approximates 400,000. 


Southern Pacific High-Speed Car at West Alameda Shops 


Maintenance of 1200-Volt D.C. Cars by the 


Southern Pacific Company 
By R. E. HEWITT 


Master Mechanic Southern Pacific Electric Lines 


HE Southern Pacific Company, electric 

division, since June 1, 1911, has been operat- 

ing a high-speed service with 1200-volt d.c. 
equipments through the trans-bay cities of Oakland, 
Alameda and Berkeley. At this time eighty-one 
motor cars, sixty trailers and ten center-entrance 
cars are in use. Most of the motor and trail cars 
are 72 ft. over all, and the center-entrance cars 
which are used in crosstown city service between 
Oakland and Alameda are 45 ft. over all. The big 
cars are 10 ft. 5% in. over eaves, thereby making 
possible a triple seat on one side of the aisle and a 
double seat on the other side. This gives a total 
seating capacity of 116 in all straight passenger 
cars, and of eighty-eight in the twenty-nine com- 
bination baggage and smoking cars, which are 67 
ft. long. All cars are of steel construction. The 
72-ft. 444-in. motor cars weigh 948 lb. per seated 
passenger and 1562 lb. per running foot; the cor- 
responding trailer figures are 579 lb. per seated 
passenger and 929 lb. per running foot. The side 
sill and center the sill of all of the cars are of 7-in. 
channels and the floors are of corrugated steel 
covered with Flexolith. 


Motor cars are inspected at intervals ranging 
from 1200 to 1500 miles, and trailers every 2000 
miles. Both are overhauled every eighteen months 


to two years, including paint retouching. 


CAR-BoDY MAINTENANCE 


At the time these cars were placed in service 
opinions were expressed in some quarters that they 
might prove too light. Although they are operated 
in trains up to seven cars with maximum speeds 
of 40 m.p.h. and stops as frequent as three per mile 
on some runs, the construction has fully justified 
itself in four years’ operation. To confirm this 
statement the following incident may be recounted: 

On one occasion a towerman threw the switch 
between two trucks of a motor coach. This veered 
the car in such a way that a steel trolley pole of 
8-in. to 10-in. diameter at the base was sheared off 
at the ground line without causing more than a 
slight camber in the side sills of the car. A like 
accident at this junction would have completely cut 
a wooden car in two. This car was sheathed with 
1Z-in. steel up to the belt rail. 

Generally speaking, our only car-body main- 


Southern Pacific Center-Entrance Car Used for Crosstown Service 
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Pantograph Equipped with Roller-Bearing Roller, Southern Pacific Standard HPlectric Motor Car 


Truck for Southern Pacific Motor Cars 
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tenance has been the occasional renewal of the com- 
position flooring, especially in the aisles. The 
Flexolith renewals are made readily by troweling 
the mixture of cement and special liquid and allow- 
ing about thirty hours for the covering to set. The 
first renewals were not made until after three and 
a half years’ service. There is nothing to show 
that any members of the framing have been pulled 
out of line, demonstrating that this pioneer light- 
weight type for heavy, high-speed service was cor- 
rectly designed. All but the last fourteen cars, 
which are of Pullman make, were built by the 
American Car & Foundry Company, St. Charles, Mo. 


TRUCK AND ELECTRIC MAINTENANCE 


The trucks, which are of Baldwin manufacture, 
have required very little attention to date. Our 
principal work in under-car mechanical equipment 
has been confined chiefly to inserting case-hardened 
steel bushings in the pinholes of the brake rigging 
and the occasional renewal of Symington journal 
boxes. 

The four motors per car are of GH-207-A 145-hp. 
rating, operated permanently two in series on 1200 
volts with Sprague Type A-1 control. About 85 
per cent of the trains comprise one motor car and 
one trailer. 

For three years we never brought an armature 
into the shop except for the replacement now and 
then of string bands. More recently armatures are 
coming into the shon for the reslotting and possible 
turning down of commutators, but this we regard 
as the result of normal wear. Le Carbone brushes 
operated at 4-lb. to 5-lb. tension are standard. Some 
of these brushes have been in use for three years 
without renewal, which means that they ran for at 
least 180,000 miles. Furthermore, the commutators 
look as bright as the day they entered service. 

Control renewals have been rare, the only work 
in that respect being the renewal of contactor tips 
and interlock posts. Circuit-breaker and reverser 
defects are virtually nil. 


IMPROVEMENTS IN PANTOGRAPHS 


When we began operation our current collectors 


were pantographs of the United States 121 type, 
equipped with a roller of 5-in. diameter, 24-in. 
length, and graphite bushing bearings. 
inal rollers were made of brass, but as they wore 
out after only 8000 miles aluminum was tried as 
the first substitute. This metal proved even less 
satisfactory than brass and was quickly discarded 
in favor of iron pipe. The second substitute was 
an iron pipe roller which gave a life of approxi- 
mately 12,000 miles. 

Before making any further change in rollers we 
set about to determine whether the life of the roller 
could not be lengthened by a change from graphite 
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bushings to roller bearings. The initial set was 
tried with some trepidation in view of the opinions 
of many engineers that an anti-friction bearing 
would suffer so much from pitting and sparking 
due to the passage of current, that it would soon 
be destroyed even if it did conduct sufficient cur- 
rent. Our experience with the trial bearings did 
not bear out these pessimistic contentions. We soon 
found that the combination of the iron roller and. 
the roller bearing would give a much longer life, 
and consequently the change to roller bearings was 
authorized before the pioneer pair had worn out. 
The latter was installed July 26, 1913, and was 
removed in May of this year after a service of 118,- 
707 miles. During this time it wore out six contact 
rollers. This roller bearing for pantograph opera- 
tion has since been patented by the writer. 

Although the iron pipe roller was giving good 
life, it did require a good deal of machining to 
prevent scoring of the trolley wire and for the in- 
stallation of a suitable cage to carry the end cast- 
ings in which the rollers are held. About July, 
1914, we adopted a roller made of cold-drawn steel 
tubing. This requires no machining whatever, and 
as a current collector it is good for at least 18,000 
miles with a possible maximum of 24,000 miles. 
On the lighter center-entrance crosstown cars, the 
same outfits had made 40,000 miles by July 1, with- 
out renewal. 

The financial value of these improvements may 
be expressed by the following figures: 


Old Rollers with Graphite Bushing Bearings 


Average mileage of 72-ft. cars, miles.............. 12,406 
Maintenance labor per month................2+++ $580.75 
Maintenance material per month...............000- 97.60 
Lubrication (Welsh oil) per month............... 13.00 

BOCA) 9 £5iai weiss ORS S, a. ns wpe alee eee eR $691.35 
224 new steel rollers made in 1913, at $5.47 each... $1,225.28 


Roller-bearing Rollers 
Average mileage of rollers on 72-ft. cars, miles.... 18,000 


Maintenance: labor ‘per NiONUh ss ears etemum es eatelesiinwe ss $77.85 
Maintenance; makkerial \.". eters cescusnete lo lei wen tenet statenst alee 34.00 
Lubrication (graphite and vaseline) per month.... 3.62 

"MOP, Sra sraceyevssaae ecae ake sa ilats ain valine anata nreraMers- te ete rekehetets $114.97 


Thus the monthly saving for ninety-one cars 
alone is $500 or more. 

It will be noticed on comparing the lubrication 
item that we not only cut down its cost but were 
enabled to change the materials from Welsh oil 
and waste to a mixture of graphite and vaseline. 
This change has proved a boon to the car roofs 
and windows, which are no longer spattered and 
stained with oil, nor need trainmen and passengers 
worry about oil stains due to the current collectors. 
The car cleaning has been made easier, and com- 
plaints about splashing oil have been eliminated. It 
may be added that it was formerly necessary to 
lubricate the pantograph rollers twice a day; now 
one lubrication every regular inspection period of 
1200 to 1500 miles suffices. 
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Catenary Bridge Suspension, Alameda Mole 


Operation of a 1200-Volt Direct-Current 
Distribution System 


Substation Operation at 1200 Volts, Direct Current, Has Proved an 
Unqualified Success, Hven at Temporary Overloads of 125 Per Cent 


By J. JOHANSEN 


Chief Operator Southern Pacific Electric Lines 


HE Southern Pacific electric lines which 

serve the towns of Alameda, Berkeley and 

Oakland were among the first 1200-volt 
d.c. systems in this country, operation having be- 
gun early in 1911. The high-tension end of the sys- 
tem is 13,200 volts, twenty-five cycles, three phase, 
and the low-tension end of the rotary converters is 
440 volts with 630 volts at the d.c. end. Our adop- 
tion of 13,200 volts as the transmission potential 
was an advance of some 2200 volts over previous 
practice, but of far more importance was the use 
of 1200 volts for the contact wires. 


SUBSTATION EQUIPMENT 


In all we have three substations—Fruitvale, West 
Oakland and Berkeley. These contain respectively 
three, four and three pairs of 1500-kw. General 
Electric rotary converters, each pair made up of 
630-volt d.c. machines permanently in series. Un- 


der ordinary operating conditions six rotaries, two 
at each station, are used during the morning and 
evening peaks which run up to 7000 kw. on an 
hourly-load basis. The momentary swings are very 
severe, ranging from 2000 kw. to 11,000 kw., as 
shown by the station-load curves. These swings 
affect particularly the Fruitvale and West Oakland 
stations, which are nearest the pier terminals. The 
rotaries in these stations consequently get over- 
loads of 100 per cent to 125 per cent momentarily. 
Despite this we have not yet suffered a single 
breakdown or flashover from these machines. In 
fact, the rotaries in all stations show practically 
no signs of wear or deterioration. 

After 10 p. m. the load drops to approximately 
4500 kw. at the power plant buses, and upon this 
Fruitvale is cut out. At midnight the load drops 
to about 3000 kw., whereupon Berkeley is cut out, 
leaving West Oakland, in the center of the system, 
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to carry the entire load up to 5 a.m. With West 
Oakland so used, one station feeds as far out as 
Thousand Oaks, 10 miles distant. Under these con- 
ditions the drop in the line has not been found to 
exceed 100 volts at any time, the average being 50 
volts. During the day the drop is too small to be 
considered. 


PROVISIONS AGAINST SERVICE INTERRUPTIONS 


Interruptions in service have been very few, and 
even these have been due to causes outside of the 
stations, such as breaks in strain insulators. In 
four years’ operation, we have not had a power de- 
tention in excess of fifteen minutes as the result of 
trolley or substation troubles. 

Should a heavy short occur near any one of the 
substations, the interruption would be only momen- 
tary as the length of cable between stations affords 
enough resistance to keep one or two stations feed- 
ing into the line. 

When a breaker opens up on a short-circuit, the 
operator closes the breaker immediately three suc- 
cessive times. If the.trouble is still on the line he 
will report to the chief operator, who then sends 
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out the emergency crew to the section affected. 
However, the chief operator will ask that the triple 
closing test be repeated several times because line- 
men are supposed at all times to work with the 
1200-volt lines alive. In other words, we do not 
wait for the report of the emergency crew before 
continuing operation. 


MAINTENANCE CREWS 


Our outside maintenance force comprises three 
gangs, each equipped with an auto-truck, as de- 
scribed by Jesse B. Nichols elsewhere in this issue. 
The substation personnel comprises the following: 
Fruitvale and West Oakland each have from 8 a. m. 
to 4 p. m. an operator, an assistant operator and a 
machine tender; each of the other two watches, 4 
p. m. to 12 midnight, and midnight to 8 a. m., are 
taken by an operator and assistant operator. This 
makes a total of seven men per station. At Berke- 
ley, one operator is on duty during the first watch 
from 8 a. m. to 4 p. m., another operator covers 
the second watch from 4 p. m. to 12 midnight, and 
the third watch is taken care of by an assistant 
operator, making three men in all. 
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Transmission Line, Oakland Hlectrification 


Combination Passenger and Baggage Car 


Maintenance of 1500-Volt D.C. Cars by the 
Southern Pacific Company 


Early Difficulties with Dynamotor Flashing, Brush Breakage and Pantograph 
Collectors Have Been Eliminated—Excellent Detention Records Now the Rule 


By E. SEARS 


Superintendent of Electrical Equipment Southern Pacific Company, Portland Division 


LL cars operated on the Portland division 
of the Southern Pacific Company are steel, 
the interior being trimmed with mahogany 

and the seats upholstered in green plush. These 
ears were built by the Pullman Company with the 
exception of three mail cars, which were built by 
The J. G. Brill Company. 

The equipment consists of seventeen single-end 
combination baggage and passenger motor coaches, 
with smoking compartment, total seating capacity 
fifty-two; thirteen double-end passenger motor 
coaches with smoking compartment, total seating 
capacity. sixty; eleven double-end control coaches, 
seating capacity sixty; five motor baggage and 
express cars, three motor baggage, express and 
mail cars, the mail compartment being a standard 
21-ft. mail compartment. The length of cars over 
the buffers is 56 ft. 10 in., width of cars over the 
sills, 9 ft. 2 in.; wheelbase for car 42 ft., approxi- 
mate weight of car, 51 tons, except control coaches, 
which weigh 32 tons each. 

The electrical equipment for these cars was 
furnished by the General Electric Company, and 
the air-brake equipment by the Westinghouse Air 
Brake Company. 


The equipment is arranged to operate on 600 
volts and 1500 volts. The 600-volt operation at 
present consists of operation within the limits of 
Portland, the change from 600 volts to 1500 volts 
being accomplished automatically by electric-pneu- 
matic operation. There is a 35-ft. grounded dead 
section between the 600-volt and 1500-volt sections. 
The head car is thrown by air while passing over 
the dead section. The air is operated from a valve 
switch in the motorman’s cab, which also has elec- 
tric contacts, so that, with the exception of the 
head car, which is thrown directly by air, the re- 
maining cars are thrown electro-pneumatically, the 
valve switch being held in its proper relative 
position. 

It is necessary to throw the controller off on 
the head car while changing it over. After this 
car has passed over the dead section, the controller 
can be replaced in the “on” position and each car 
can be operated on its relative voltage until it comes 
to the dead section, where it automatically changes 
over to the required voltage. 

The potential relay drops out when on the dead 
section. It is so interlocked that the interlocks 
close the circuits necessary for operating the com- 
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mutating switches, for the 600-volt and 1500-volt 
positions. The commutating switch is operated by 
small air cylinders that are fed by the opening and 
closing of magnet valves, which are operated by the 
above-mentioned circuits. The commutating switch 
changes all dynamotor connections, as well as all 
motor connections, for the 600-volt and 1500-volt 
positions. The dynamotor furnishes lights and con- 
trol on 1500 volts, but drives the air compressor on 
600 volts. Lights and control on the 600-volt sec- 
tion are taken directly from the trolley. 

The dynamotors gave considerable trouble due to 
flashing when first put in operation. The four 
shunt fields had been connected in series with a 
400-ohm resistor; after they were connected in 
parallel, each with a 1000-ohm resistor, all trouble 
due to flashing was eliminated. 


RELAYS 


The control features, on account of 600-1500-volt 
operation, are somewhat complex because of addi- 
tional relays. 

A protective relay is used to protect the 600-volt 
wiring from 1500 volts, in case the car does not 
change over in going from 600-volt to 1500-volt 
sections; it also protects the dynamotor from receiy- 
ing 1500 volts in the 600-volt position. 

The current limit relay is the same relay as used 
on all General Electric 600-volt equipment. 

The potential relay used is in at all times when 
the pantograph is on the energized trolley. It 
carries three interlocks, one for the control wire, 
one for the 1500-volt and one for the 600-volt posi- 
tion of the commutating switch. When on a dead 
section, the potential relay drops out, closing the 
circuit for operating the commutating switch. 

The time-limit relay opens No. 4 wire and drops 

out on line contactors at section breaks. This does 
away with heavy flashes at these points. This re- 
lay is operated by means of an auxiliary contact 
rod on the pantograph, which is insulated from the 
pantograph frame. A brush or tickler is set a few 
feet ahead of the dead section. On coming in con- 
tact with the auxiliary rod on the pantograph the 
brush energizes the time-limit relay, causing it to 
open No. 4 wire. 
_ A by-pass relay is used where grades prevent the 
current limit relay from picking up, thus keeping 
motors on resistance. This relay makes it possible 
to by-pass the current limit relay and not remain 
too long on any resistance point. 


OTHER CONTROL FEATURES 


The circuit breakers on this equipment are so 
arranged that they have a calibration for 600-volt 
and 1500-volt operation. The extra calibration for 
600 volts is accomplished by a magnet which is 
energized by means of a contact on the commutat- 
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ing switch in the 600-volt position. Further, a 
calibrating spring is used for 1500-volt operation 
so that when the commutating switch is thrown to 
the 1500-volt position, the magnet coil is de-ener- 
gized on the circuit breaker, leaving only the cali- 
brating spring. 

Another feature on this equipment is an auto- 
matic control cut-out switch, which opens the con- 
trol wiring until the brake handle has been placed 
on the brake valve and the proper train-line pres- 
sure built up, so that the car cannot be started un- 
til after the brakes are properly charged. 

The control features on this equipment have 
given us very little trouble. Each car is equipped 
with four GE 205-B motors, which have shown 
no defects, except for a few cases of armature coil 
trouble due to defective coils. We have had only 
one hot armature bearing since the beginning of 
operation, in January, 1914, and we have had no 
trouble from flash-overs. 

The brush wear on the equipment is nominal. 
Some trouble was experienced when inaugurating 
operation, by the breakage of motor brushes, but 
this was corrected by getting suitable brushes. 

On the whole we have not noticed that there is 
any particular difference between 600-volt and 
1500-volt operation, as far as peculiarity of equip- 
ment is concerned. The only complexity is that in 
situations like ours it is necessary to have equip- 
ment that will operate on 600 volts and 1500 volts, 
a fact which causes numerous extra connections and 
pieces of apparatus. 


CURRENT COLLECTION 


A roller pantograph, U. 8., Type 122, is used to 
collect current. Pantographs of all cars in a train 
can be operated electro-pneumatically by the motor- 
man from the front car. It was found necessary to 
develop a different type of lubrication for the col- 
lector than that originally furnished. We now use 
a circulating oil system, which employs a hollow 
shaft with a deflector. The shaft is stationary and 
as the roller rotates about it the oil is collected from 
the inner outer edge of the collector shell by the 
deflector and conducted to the shaft, which in turn 
carries it to the roller bearings. This type of oil- 
ing was necessary due to the high speeds attained 
by our trains. The cost of lubricating these col- 
lectors is about 10 cents per 1000 miles. The cost 
of maintenance has been 64 cents per 1000 miles, 
much of the latter cost being due to broken shafts, 
resulting from broken collector frames (which the 
factory is now strengthening) ; also to the fact that 
our first collectors were made of iron pipe, which 
opened up in the seams. We are now using 5-in. 
steel tubing, from which we expect to get an aver- 
age of at least 50,000 miles and possibly more, 
although it has not been in service long enough for 
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| us to determine this fully. The oil in the roller is 
| replenished at every third inspection, or after every 
|| 6000 miles. 
| The only thing unusual about the air-brake sys- 
| tem is the universal valve. This has given no 
trouble to date, and we have had no detentions due 
to air-brake equipment. All air-brake parts are in- 
|| spected on a 2000-mile basis. At the shop we have 
| a Westinghouse test rack, on which all parts are 
|| tested before being put into service. 
| Painting was begun on cars in November, 1914, 
|| at the end of eighteen months’ service. Our cars 
|| have now been out more than two years, and before 
all cars are painted some of them will have been 
out thirty months or more. The cars are cleaned at 
|| each inspection, or at the end of 2000 miles, using 
| an oil cleaner only if necessary. Between inspec- 
| tion cars are dry wiped. If it is raining, a scrub- 
bing brush and water are used to rinse off the body. 
Windows are cleaned with Bon Ami. 
We have not given our cars a general overhaul- 
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ing. In fact, we do not intend to give them what 
can be termed a general overhauling, as the cars will 
be painted when it is found necessary, and motor 
repairs will be made when a gage shows that the 
bearings are worn sufficiently to be removed. Other 
parts on all of our equipment are handled in a sim- 
ilar manner. 


DETENTIONS OF CAR EQUIPMENT, 600-1500-VoLT LINES— 
PORTLAND DIVISION 


January, 1915 
Mechanical, none. 
Electrical, thirty minutes. 
Number of detentions, two. 
Man failure, twenty-four 
minutes. Number of de- 
tentions, two. 
Total miles operated, 112,372. 


February 


Mechanical, none. 

Electrical, none. 

Man failure, thirty-five min- 
utes. Number of deten- 
tions, one. 

Total miles operated, 100,702. 


March 


Mechanical, none. 

Electrical, none. 

Man failure, fifteen minutes. 
Number of detentions, one. 

Total miles operated, 111,093. 


Southern Pacific Repair Shop, Fruitvale 


April 
Mechanical, none. 
Electrical, none. 
Man failure, none. 
Total miles operated, 108,739. 


May 
Mechanical, none. 
Electrical, none. 
Man failure, none. 
Total miles operated, 119,683. 


June 
Mechanical, none. 
Electrical, fifteen minutes. 


Number of detentions, one. 
Man failure, forty-three min- 
utes. Number of deten- 
tions, two. 
Total miles operated, 128,632. 
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Train with Parlor Car at Salem, Oregon Electric Railway 


Maintenance of 1200 ~Volt D.C. Cars by the 
Oregon Electric Railway 


A Unique Feature Is the Successful Inter-Operation of Old 600- 
Volt and New 1200-Volt Motors in the Same Quadruple Sets 


By D. I. CLOUGH 
Master Mechanic Oregon Electric Railway 


HE 1200-volt lines of the Oregon Electric 

Railway comprise 122 miles of single track 

over which a total of ninety passenger mo- 
tor cars and ten locomotives are operated. In the 
city of Portland we operate at 600 volts, but else- 
where 1200 volts are used. The original line end- 
ing at Salem, 50.8 miles distant, had been operated 
at 600 volts, but when the line was extended in 1912 
to Eugene, 122.4 miles from Portland, the change 
to 1200-volt operation was made. 

The twenty-four original cars were changed only 
by the addition of 1200-volt type-M control and two 
GE-205 motors, two out of four 600-volt GE-73 mo- 
tors being retained for 1200-volt operation by per- 
manent series connection on the low side. These 
older motors are not changed in any way. The new 
cars carry four GE-205 motors and the same con- 
trol and dynamotors already named. The locomo- 
tives are of General Electric type, four 50-ton loco- 
motives carrying four GH-207 motors and six 
60-ton locomotives carrying four GE-212 motors. 
The locomotives are,used for freight only. 

Cars are inspected every 1800 miles and locomo- 


tives every 1000 miles. Overhauling on both classes 
is made every 100,000 miles. Inspection is car- 
ried out at the Hoyt Street carhouse, but all over- 
hauling and heavy repair work is done at the Porter 
Street shops, both at Portland. We also have a 
running inspection of journals and trolley wheels 
made by inspectors stationed at Salem and Eugene. 

For current collection we employ a Holland-type 
trolley wheel with U. S. 13 base and Knutson re- 
trievers. But one pole is in use at a time. The 
estimated life of these wheels is from 6000 to 8000 
miles. Cup grease lubrication is used. The ten- 
sion of the base springs is maintained at 30 lb. 
The maximum current passed by this wheel in regu- 
lar service during the acceleration of a two-car 
train is 450 amp. 

Despite the unusual combination of 600-volt and 
1200-volt equipments the motors have given excel- 
lent service. Not more than two flash-overs oc- 
curred within the past year and these were caused 
by broken brushes. The latter, which are chiefly 
of General Electric grade-B type, are maintained 
at about 6.5-lb. tension, and aside from the two 
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breakages noted they have caused no other troubles. 
The only other motor defects have been the rewind- 
ing of two or three armatures of the older motors 
due to breakdown of insulation. Even here replace- 
ments have been made with factory-wound coils. 

When the change to 1200-volt operation was 
made, we slotted the GE-73 motors 1/32 in. so that 
the same grade of brushes could be applied and also 
that other advantages of slotting might be obtained. 
Commutators have given us practically no trouble. 

We attribute the good behavior of the motors to 
four causes: inherently good design, correct con- 
struction, frequent inspection and to reasonable 
operating conditions, as we do not attempt to make 
up trains with less than 50 per cent live equipment. 

The control, which embodies automatic accelera- 
tion, has also made a creditable record. 

Our delay statements tell the story of equip- 
ment reliability better than anything else. Some 
typical figures covering delays ascribed to mechan- 
ical trouble are shown in Table I. 


TABLE I—OREGON ELECTRIC RAILWAY DELAY RECORD AND 


CAUSES 
Loss in Minutes 

Miles =, 

Operated Mech. Elec. Air Man. 

JUMe, (G14 < Seas 201,886 28 25 0 0 
Sy, OLA Oe anaes 1 0 0 120 0 
August, 1914 15 5 35 0 
September, 1914 0 30 0 0 
October, 1914 0 5 20 0 
November, 1914 0 20 0 0 
December, 1914 30 0 20 0 
January, 191 40 0 0 0 
February, 1915 19 20 0 0 
March, 1915 0 0 0 0 
ADEN, 4) Oil peer eee 0 0 0 0 
Mays Od by awn awtibee 206, 50 0 0 0 


Our lubrication cost for all equipment, exclusive 
of trolley wheels, has proved so low that some oper- 
ators may even question the figures. For example, 
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our costs per 1000 car-miles were as follows in the 
months named: June, 1914, $0.082; July, 1914, 
$0.92; August, 1914, $0.098; September, 1914, 
$0.1198; October, 1914, $0.141; November, 1914, 
$0.1046; December, 1914, $0.0449; January, 1915, 
$0.0685; February, 1915, $0.0595; March, 1915, 
$0.0601; April, 1915, $0.0621, and May, 1915, 
$0.0628. This lubrication is under the usual Galena 
guarantee. @ 

These low figures are due to the economic recla- 
mation of. oil from used waste and the efficient oil- 
ing of the equipments. 

The brakeshoes, which are of Love flanged type, 
also are showing very low costs, as illustrated by 
the figures in Table II. 


TABLE II]—BRAKESHOE R®CORD—OREGON ELEcTRIC RAILWAY 
y Cost Per 
Per Cent Miles 1000-Car- 
Wear Per Shoe Miles 
August, 1914 
Passenger shoe wear ...... 58. 6919 $0.648 
Locomotive shoe wear ..... 61.0 2629 0.192 
September, 1914 
Passenger shoe wear ...... 68.9 4181 1.240 
Locomotive shoe wear ..... 35.0 3182 1.344 
October, 1914 
Passenger shoe wear ...... 60.0 5301 0.92 
Locomotive shoe wear ..... 62.3 2052 2.46 
November, 1914 
Passenger shoe wear ...... 63.0 4186 113 
Locomotive shoe wear ..... 58.0 2258 2.43 
December, 1914 
Passenger shoe wear ...... 63.5 4184 1.13 
Locomotive shoe wear ..... 61.0 3654 aT 
January, 1915 
Passenger shoe wear ...... 69.75 5348 1.26 
Locomotive shoe wear ..... 62.5 2304 2.06 
February, 1915 
Passenger shoe wear ...... 63.5 4286 0.82 
Locomotive shoe wear ..... 55.0 2606 1.78 
March, 1915 
Passenger shoe wear ...... 57.5 4605 127. 
Locomotive shoe wear ..... 61.5 2659 2.22 
April, 1915 
Passenger shoe wear ...... 58.2 4153 1.05 
Locomotive shoe wear ..... 5 2840 1.56 
May, 1915 
Passenger shoe wear ...... 62. 4115 1.00 
Locomotive shoe wear ..... 46.0 3205 1.27 


Top-Post Mechanism of A.C, Track Circuit Signals on Double-Track Section 
at Maplewood, Oregon Electric Railway 


Signal Maintenance on the 1200-Volt 
Oregon Electric Railway 


One-Fourth the Time of One Man Is Found Sufficient 
to Maintain 8.2 Miles of Block Signals on Double Track 


By E. R. CUNNINGHAM 


Electrical Superintendent Oregon Electric Railway 


HE Oregon Electric Railway operates out 

of Portland approximately 200 miles of sin- 

gle track, of which the first 8.2 miles from 
Portland were double-tracked in 1913. This section 
was a part of the original 600-volt line built in 
1907, and the second track was added and a num- 
ber of curves were eliminated better to handle the 
increased business. 

The cost of the double-tracking between the Jef- 
ferson Street station and the junction at Garden 
Homes, about 7 miles, of straightening tracks, re- 
ducing grades and eliminating curvature was about 
$750,000. In this work the street grade was aban- 
doned in the approach to the station at Jefferson 
Street, and the tracks were placed part of the way 
on trestle work over private right-of-way. Increase 
of trains and traffic necessitated these improve- 
ments. 

The principal work and the expensive portion 
was between Multnomah station and Garden 
Home. One big cut and two fills, one of which was 
about 95 ft. deep at the highest point in the ravine, 
were necessary to complete the cut-off. This im- 
provement eliminated a reverse curve and a high 
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trestle and altogether shortened the main line by 
about 1300 ft. The fills aggregate 2000 ft. 

On this double-track section we operate trains on 
a minimum headway of five minutes; on the single- 
track sections beyond the Garden Homes terminus 
of the double-track sections the minimum headway 
is twenty minutes. Therefore we are operating 
what is practically a suburban service to Garden 
Homes and an interurban service beyond that point. 
All cars, however, are geared for the same speeds. 

This service is protected with the General Rail- 
way Signal Company’s three-position, left-hand 
upper-quadrant a.c. track-circuit signals installed 
in 1912. In connection with the double-tracking 
we changed relays for double-track operation and 
relocated posts where necessary. This was done 
without interruption to service. 

The line is divided into blocks varying in length 
from 1.4 miles to 4% mile, according to curvature 
and other conditions. Only one signal maintainer 
is required. His duties also include the care of 
about twenty Hoeschen crossing bells, two inter- 
locking plants, track bonding, and tunnel signals 
on the United Railways division of this company. 


| Substation and Agent’s Office Combined, 
Oregon Electric Railway 


In fact, the maintenance of the block signals alone 
calls only for about 25 per cent of his time. 

To facilitate quick movement over the line, the 
signal maintainer is provided with a Fairbanks- 


|| warm weather. 


Morse gasoline car. Conditions as to repairs and 
replacements are reported to the electrical superin- 
tendent. 


I) The most serious trouble has been the squeezing 


|| out of the insulation between rail ends because of 
extraordinary rail expansion during unusually 
We have tried to correct this 
trouble by replacing the single piece of horn fiber 
| with a set of alternate laminations of fiber and 
steel, but with no particular success. 

The only change made in the signal mechanism is 
| an improvement in the bearings of the Model 2-A 
signal-operating motor. This change was initiated 


Top-Post Mechanism of A.C. Track Circuit Signals at Cross- 
over on Double-Track Section, Oregon Electric Railway 


Concrete Substation at Orrville, 
Oregon Electric Railway 
by the General Railway Signal Company to forestall 
possible trouble from worn bearings. 

The performance of the signals is indicated by 
the following record for the months of this year 
covering respectively the number of signal move- 
ments and the failures which are due to the signal 
mechanism: 


STATEMENT OF SIGNAL MOVEMENTS FOR YEAR ENDED 
JUNE 30, 1915 


Signal Total Signal Total 
Number Movements Failures Number Movements Failures 
1.5 39,395 5 by ,491 
1.8 19,251 4 6.1 23,189 1 
2.1 21,857 6 6.4 20,209 1 
2.2 28,352 i fal 22,358 2 
2.6 21,007 4 7.0 21,261 0 
2.9 21,734 3 Nat 31,624 2 
3.6 20,699 1 7.8 22,238 3 
3.9 19,217 0 T.9A 14,442 1 
4.5 19,429 1 7.9B 9,325 6 
4.8 21,130 0 8.4 7,462 9 
5.5 20,140 0 8.6 11,450 2 
ROtalS asia ccovacons cee ie atateiatetaievereie rete ck eter ene 456,270 58 


Double-Track Tangent, Oregon Electric Railway, Between 
Portland and Garden Homes 
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How a Railway Helps the Farmer to 
Bigger and Better Crops 


In Conjunction with the Oregon Agricultural 


Produce 


College the 


Southern Pacific Company Teaches the Farmers, on Both the 


S early as 1908 the 
Southern Pacific 
Company insti- 

tuted a farming demon- 
stration train in con- 
junction with the ex- 
tension service of the 
Oregon Agricultural Col- 
lege. The subjects cov- 
ered by these trains are 
horticulture, dairying, 
hog raising and poultry 
husbandry; and the ex- 
hibits include specimens 
of dairy cows and hogs 
to prove the points made 
by the demonstrators. 

The railroad company 
furnishes the rolling 
stock and operates the 
trains on a rigid sched- 
ule, advance notice of 
which is sent direct to 
every farmer in the af- 
fected territory, to all newspapers, commercial 
bodies and the station agents. The merchants in 
the towns along the line are always particularly 
helpful in urging the farmers to attend. 

The college, which is a State institution, fur- 
nishes all livestock and other demonstration ma- 
terial. It also supplies the faculty of agricultural 
and other professors who deliver lectures on their 
specialties, from silos to eggs. From the first the 
work attracted much interest among the farmers, 
and this interest has continued to this day. 

While this work of the Southern Pacific Com- 
pany extends over a zone of more than 1000 miles, 
it may be of interest to tell more in detail of what 
has been done in the territory immediately to the 
southwest of Portland. In this section, locally 
known as the “Loop,” about 100 miles of route had 
been electrified in 1913 for 1500-volt d.c. pas- 
senger service in the name of the Portland, Eugene 
& Eastern Railway, now absorbed. This electrifica- 
tion introduced new conditions inasmuch as the 
more frequent service brought the farming com- 


An Interested Audience of All Ages at Forest Grove 


Steam and Hlectric Lines, to Make the Most of Their Opportunities 


By H. A. HINSHAW 


General Freight Agent Southern Pacific Company 


munities closer to large 
masses of consumers. 
Thus a change in the 
character of products 
arose although the prod- 
ucts themselves were 
still moved largely by 
steam trains. 

Originally the 
territory was devoted al- 
most entirely to grain. 
With the coming of the 
demonstration trains the 
farmers learned that 
dairying, hog raising 
and fruit would find a 
more profitable market. 
The electrification has 
made the latest change, 
for owing to the increase 
in the population of com- 
muting towns, truck gar- 
dening has been inaugu- 
rated on a large scale. 

In all of these developments the farmers have 
been guided largely by the demonstration service. 
They have been shown not only what classes of 
products were most desirable but what particular 
varieties of animals or plants were best adapted 
for this territory and the different soils thereof. 

One result of this education is reflected in the 
fact that the highest prizes for milk at the Panama- 
Pacific International Exposition were awarded to 
the dairy interests of Portland and vicinity. 

On the whole this work has proved gratifying not 
only in increasing the value of freight shipments, 
but in securing the good-will of the farmers and 
the country newspapers. The movement has made 
such headway that one demonstration train, run in 
February, 1914, was visited by 7000 people in one 
day and 36,000 people within two weeks. The in- 
terest shown by the children is so great that a 
“Children’s Special” is a possibility of the future. 
In fact, the “college on wheels” should prove a 
potent factor in keeping the younger generation on 
the farm. 


loop 


Effect of Publicity 
on the Jitney Movement in Portland 


The Portland Company Finds that a Straightforward Statement of 
the Facts to the Public Is Helpful—A Weekly Pamphlet Distributed 
on the Cars Is One of the Best Mediums of Such Instruction 


By F. W. HILD 


General Manager Portland Railway, 


ORTLAND saw its first jitney in January 
Pp: this year, although 10-cent auto-buses, 

in competition with our suburban trains 
to Vancouver Ferry, had already come into being 
a month or two earlier. With the arrival of the 
jitney, the 10-cent auto-bus went out of business 
because it lacked speed and frequent service and 
embodied an attempt to use in passenger equipment 
apparatus designed to handle freight. Evidently 
the rate of fare was not the real objection because 
the jitney buses also charge a 10-cent fare on the 
7.5-mile line to Vancouver Ferry. 


PUBLICITY MEDIUMS 


Our first publicity concerning the jitney took the 
form of addresses by President Griffith and other 
officers of the company before the Chamber of Com- 
merce and other public bodies. As the jitney’s 
novelty then made it a matter of live news, accounts 
of the addresses received good space in the news- 
papers. 

On Feb. 4 the employees of the Portland Railway, 
Light & Power Company, as represented by several 
organizations, including the Brotherhood of Elec- 
tric Trainmen, circulated a petition addressed to 
the City Council. This petition, signed by 27,500 
people of Portland, requested the City Commis- 
sioners to pass an ordinance requiring the jitneys 
to operate only under franchise. This petition did 
not lead to the desired result, as the commissioners 
believed that the public was not yet in the proper 
frame of mind to help a public service corporation 
constructively. 


PAMPHLETS EFFECTIVE 


During the period that the petition was in cir- 
culation we put out a pamphlet on the jitney bus 
addressed to all employees, but with the suggestion 
that it be passed on to others. This pamphlet dis- 
cussed the jitney in its various phases, particularly 
in its relation to the electric railway and its em- 
ployees. This was followed by a pamphlet showing 
how much money the company paid to the muni- 
cipality, both directly in taxes and bridge tolls and 
through the less obvious forms of paving charges 
and free transportation for city employees. This 
second pamphlet was widely distributed, and, from 
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the voluntary comments received, it must have made 
a decided impression upon the thinking members of 
the community. 

This pamphlet was supplemented and followed by 
display advertisements in the daily press. Each 
advertisement took up a definite aspect of the taxa- 
tion problem, amplifying it enough to bring out all 
the pertinent points and yet not detailed enough as 
to prevent understanding the statement in one 
reading. 

However, the most striking announcement proved 
to be a full-page display in the “house warm- 
ing” issue of the Hvening Telegram. This ad- 
vertisement was entitled “Why Such Irresponsi- 
bility?” and told its own story in the form of a 
sheaf of clippings reproduced from daily news- 
papers. These clippings were grouped to show the 
menace of the jitney from the four standpoints of 
moral danger, thuggery, accident risk and service 
irresponsibility. This advertisement was not only 
reproduced in the ELECTRIC RAILWAY JOURNAL of 
March 27, 1915, but also attracted the attention of 
prominent magazines in other fields, such as the 
Sunset, the leading monthly of the Pacific Coast, 
and of Printers’ Ink, the great advertising journal. 
Mats of this announcement were also sent to elec- 
tric railways as far south as Texas, as far north as 
Canada and as far east as Maine. 


INTRODUCTION OF A HOUSE ORGAN 


The fact that the public was showing a genuine 
interest in our statements accelerated the publica- 
tion of a four-page weekly of poeket size which is 
now distributed in our cars to the number of 50,- 
000 per issue. We purposely began its publication 
without a name, offering prizes amounting to $30 
for the best title. About 10,000 suggestions were 
received from a population of 240,000, this indicat- 
ing in itself that the public was already reading 
the pamphlets. In the opinion of the four city 
newspaper editors who constituted the jury of 
award, the best title submitted was the punning one 
of “Watts Watt.” 

The value of such a weekly publication as Watts 
Watt les in keeping the company’s side of im- 
portant problems continuously before the public, 
and of concentrating on any particular topic that 


ee Veep 


may happen to be in the foreground. The case of 
the jitney election is one in point. 

The jitneyites had circulated a referendum peti- 
tion but had so chosen the time of filing that the 
ordinance, as eventually passed by the Council on 
April 2, 1915, would have been held up for two 
years, namely until the municipal election of 1917, 
before the attitude of the electors could have been 
ascertained. However, under the Oregon law, legis- 
lative bodies may refer their own measures to the 
people for approval or rejection. This action was 
taken by the City Council in time for the election of 
June 7, 1915, at. which time the voters indorsed, by 
a substantial majority, the principle of jitney regu- 
lation. 

Two causes were potent in attaining this result: 
First, our publicity campaign, as outlined herein- 
before, supplemented by an aggressive display ad- 
vertising propaganda in the public press for about 
one week prior to the election; second, the active 
interest and co-operation of the company’s em- 
ployees aroused by personal addresses made by 
President Griffith and the writer. 

One lesson that the jitney experience has con- 
firmed is the wisdom of going directly to the public 
with your side of the case. If a utility’s publicity 
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appropriation will permit a house organ, I would 
by all means favor its publication as a way of 
greatly improving the relations between the com- 
pany and the employees and also as of interest to 
the more prominent stockholders. However, with- 
in the limits of a publicity appropriation, I would 
give priority to a pamphlet for circulation among 
the public. This conclusion may be due to a study 
of the local conditions as I find them in Portland 
and of similar conditions in other Pacific Coast 
cities where a very sad confusion of economic ideas 
is reflected in the encouragement to competition of 
utilities and of occasional unintelligent, hostile 
legislation against corporations in general. 

My study has led me to the conclusion that a 
pamphlet of this nature should not exceed four 
pages, and that the size should not be large, in 
order that the subject may be perused within the 
duration of a street car ride. It is my further be- 
lief that the public will more readily absorb and 
digest the rather dry and heavy matter which must 
necessarily form a presentation of the facts relat- 
ing to utility economies if such matter is accom- 
plished by semi-humorous text. The principle, of 
course, is first to get the town good-natured to have 
is listen to you willingly. 


Beautiful Portland, the ‘Rose City,’’ with the Impressive Snow-Clad Peak of Mount Hood 


Alberta - Woodlawn Wed. June__ 23 
30 


SCHEDULE No,_ 44-4 _' 


WEATHER 
Sheet No,1 


8 30 10 


| Alberta 

30th St. Tp.& §.__._—- —_—- — 
fae Woodlawn -=------——- — 
OLAS. Dnde Se. ee eee 


aa ee rsh rae) eS 
il SS ee 
aa eae ee eee 


4 


Blac 


Es 3 


! | Weare 


Chart Showing Conductors’ and Inspectors’ Peak-Load Slips Reduced to Graphic Form 


Traffic Analysis 
and Schedule Planning at Portland, Ore. 


Schedules Are Compiled from Data Supplied by Conductors and Inspectors 
—Standards of Car Service Have Been Established—The Assignment of 
Miscellaneous Duties Has Simplified the Question of Harnings for Extras 


By FRED COOPER 


Superintendent of Transportation Portland Railway, Light & Power Company 


N 1912 the Portland Railway, Light & Power 

Company inaugurated a system of traffic analysis 

and schedule planning in charge of a centralized 
schedule department. Previously, each division 
made up its own schedules, the principal guide be- 
ing the experience of the local superintendent, mod- 
ified by the pressure exerted by the public on the 
one hand and by the management on the other. 
We felt that this practice was too inexact to pro- 
vide adequate service and to provide it economically. 

The data upon which our schedules are built up 
are, first, the standards of service required by the 
public; second, the car-hours required to provide 
fairly satisfactory runs for the platform men; 
third, the standard of service laid down by the 
management. 

To harmonize these three points of view it is 
essential to know exactly where the traffic origi- 
nates and what volumes must be handled between 
different points. 

I am aware that a number of Eastern companies 
employ special checkers and inspectors to make 
traffic counts. We do not have to go to this ex- 
pense, however, partly because of the excellent 


platform personnel but even more owing to the 
fact that the density of population is much lower 
in a given area than in cities like Boston, Pitts- 
burgh and Newark. It is, therefore, practicable 
for us to rely upon special reports from conductors 
covering the number of passengers at selected peak 
points on each trip. 

This peak-load slip, which constitutes our funda- 
mental form, is reproduced herewith. The instruc- 
tions on the form are self-explanatory. Special at- 
tention, however, may be directed to the fact that 
this record also covers delays and their causes. 
Information on delays is very important inasmuch 
as it shows whether the cause of unusual conges- 
tion is permanent or accidental. Continued conges- 
tion which causes delay necessarily calls for a 
careful study of conditions, rerouting or other 
possibilities of traffic relief. 

The peak-load checks are supplemented by the 
regular inspectors who devote their chief attention 
to checking variations in car spacing. Since they 
also note the number of passengers, their figures 
are a check on those supplied by the conductors. 

The information collected from the conductors’ 


& 
x 
& 
a8 


___  _ SSSSS=E_————_—_—_— — —_—— 
FRED COOPER | ELECTRIC RAILWAY JOURNAL [ 563 
| 
PORTLAND RAILWAY, LIGHT & POWER CO. PEAK LOAD CHECK | 
Peak Load and Delay Card Bye ae EOS 2D ean ac pace tees ae area: fe 6-23... .1915 I 
Tine... 2. Woodlawn. .......:< Car. .484....Train..3...,.Run...3. Aas Uo god Broad way Sy iv ee a iis | 
Cond... .Simpson, D. P., No. 634, Dato mG=2ol 5 pen ee: Oe | Time, A.M. | i 
Sufficient cars are operated on every line to carry all normal traffic 5 es i | iI} 
without overloads. If all seats are taken and there are thirty passen- Line Train | Car | F | Pass. Hy 
gers standing, your car will be considered overloaded. j Lesa | ie ie {I 
Look at your watch and note exact time you arrive at peak load | | ae | ae HN 
point. If space is too small to explain cause of delay or overload, | i| 
make note*—and write explanation on back of this sheet. | | {| 
Wit = 25 566 | 6.22 6.22 | 365 i 
| | 
Inbound at Union and Broadway | Outbound at Union and Broadway Wo Le | 72 472 GP AES eee oo 36 | | 
Eee | \ \ HHI 
‘ | W.L. 6 574 | 6.33 | 6.32 37 Hy 
. Min. ime Min. | Ii 
Time | Pass.] Late Cause | Time | Pass.| Late Cause W.L. 73 439 | 6.39 | 6.35 30 {It 
| Welle eet 479 6.44 6.45 45 | 
| | is iI] 
AM. ! A.M. Welln sl 2 427 6.50 6.50 30 | 
6.04) 25 - i 6:31] 08 | 5 |Bridge delay Ww. L. 2 485 6.55 6.55 28 il 
7.06} 31 || 7.30] 06 W.L. 75 429 7.01 7.01 29 | 
8.13] 34 ||_8:35|_08 Wie iocent tues 478 7.07 7.08 56 | 
9.20} 33 9.42] 07 Wiese: 76 438 TEND 7.12 29 I 
Hi 
10.22} 18 10.44] 14 W.L 4 565 Hee kre 7.18 52 Ht 
P.M. P.M. Wels) aro 472 TPB NO Teas 34 i 
1.28] 44 | 4 |Auto 1.46] 21 Wonca eae: 566 TOT. | 9729 52 I 
2.30] 22 2.52| 14 Wetee ai 7a) a ee nee 50 | 
| | 
82) [ear 3.54] 19 W.L. 6 i ee ae 50 [ 
| | 
4.41/ 14 5.05| 44 W. L. 74 ANT iene (43 ae aes a4 36 | 
2: : \ 
Forms Used for the Compilation of Traffic Data | 
| i) 
- | 
MT. TABOR SATURDAY SCHEDULE NO. 3 EFFECTIVE AUGUST Ist, 1914 | 
11th & Yamhill to E. 88th & Yamhill | 
HH 
= A : = eae IH] 
Train 1 Train 2 Train 3 . Train 4 Train 5 Hf 
Barn 4:55 Barn 5:05 Barn 5:25 dxisnee I | Barn 5:35 Barn 5:55 il 
11-Y. 88th 11-Y. 88th Hey. 88th 11-Y. 88th 11-Y. 88th | 11-Y. 88th I 
5:30 5:40 6:00 6:10 6:30 | 
6:07 6:45 6:17 7:00 6:37 7:15 6:47 7:30 7:07 7:45 
7:22 8:00 7:37 8:15 7:52 8:30 8:07 8:45 8:20 8:55 Hi 
8:40 9:15 8:50 9:25 9:10 9:45 9:20 9:55 9:30 10:05 Nh 
9:50 10:25 10:00 10:35 10:20 10:55 10:30 = 11:05 10:40 11:15 HI 
11:00 11:35 11:10) 11:45 11:30° 12:05 11:40 12:15 11:50 12:25 | 
12:10 12:45 12:20 1:00 12:40 1:15 | 12:50 1:30 1:03 1:45 Hy 
1:21 2:00 1:38 2:15 1:53 2:30 3:08 2:45 2:23 3:00 I] 
2:38 3:15 2:53 3:30 3:08 3:45 Barn 4:07 3:23 4:05 3:38 4:20 | 
3:53, 4:34 4:08 4:47 4:21 5:00 4:33 5:18 4:46 5:26 4359 5:39 Hi 
5:12 D202 5:25 6:07 5:38 6:22 5:51 6:30 6:04 6:37 6:17 6:52 HI 
6:30 7:08 6:45 7:23 7:00 7:38 Barn 7:07 TAS 7:53 7:30 8:08 Hii 
7:45 8:23 8:00 8:38 8:15 8:53 8:30 9:08 8:45 9:23 | i 
9:00 9:38 9:15 9:53 9:30 10:08 9:45 10:23 10:00 10:38 | 
10:15 10:53 10:30 = =11:15 10:45 11:25 11:00 11:45 P15 12:00 {|| 
11:30 12:07 13-H. 13-H. 13-H 13-H | 
HiSoe eebonse 12:05 12:42 12:25 1:02 12:40 Hh 
Barn 12:44 Barn 1:09 Barn 1:19 Barn 1:39 Barn 1:10 HHH 
19:49 20:04 19:54 3:00 20:04 19:15 ih 
| i} 
IH 
RUNS Hi 
Run LLrainsl 4e5Osbos Oca srandodtas2 8 boyd sos ecnetere tet. Silt ha 4). Pears aera cies aks eltcin fing e ate steely Snir eee ones ele At 10 Hours, 15 Minutes iH 
Ranta bratz 9200 tomO253tand13:38 worms o weep eae ney Seems eat tyes treed mito ya rel onvas aim aisrr ote: eae seas Sn cues 10 Hours, 20 Minutes HI 
Rantselrain.s 5; 20ktonlilovandul2:5S toro. See yrs cesses ane Pe a Actes Gee CaS WES Geeta gs Page gal teee cnet disee ucbenves 10 Hours, 15 Minutes Hl 
ttin del ral. 15230 oul Sede ke Bier 4:0 MebOVyis O ear are = tevecis ees Mase anita eek Seana td see taces ona a ees oases Mn tace LP Cdengion 10 Hours, 40 Minutes | 
Run oe Lrainte:5250-to-lO-oSsandel 21: toro s0iS oe pre put: 0745.5. enue nvr e oacreeer oir ne niee cee eeeaicsie ee keene ae 10 Hours, 30 Minutes | | 
Mintmum Runnine Time | 
INBOUND OuTBOUND . | 
SSt bist OsOOtMahs bra reread erent Anica ntrnnicncse cover 6 Minutes 13th & Hall to 11th & Yamhill 5 Minutes | 
to 48th St.... .. 12 Minutes Dth & Yamba” tormsrd Sto. i ee ns 5 Minutes I 
to 39th St. . : .. 14 Minutes to Grand Ave... .... 11 Minutes | | 
to 24th St..... 19 Minutes to 24th St...... ..... 16 Minutes | 
to Grand Ave 24 Minutes TORSO CHI Ste vce es crite Seana 21 Minutes | 
UO ENGUSH eit dune ccce Beatie nen ae eee ee 30 Minutes OASIS ins Otehnoe bene SEL a te 23 Minutes | 
to 11th & Yamhill 35 Minutes CO OGCR Sb rns ot coun eal recantt 29 Minutes | | 
Prax Loap Pornt Puonns: Water & BH. Morrison, Grand Ave. & Morrison, 39th i 
E. 6th & E. Morrison Sts. & Belmont and 60th & Belmont. iil 
Time Jom SStbgoe sexiness Solos waaay oe AON A 24 Minutes Srrrine Down Limir: East of Grand Ave. and South of Yam- Il 
Time from 69th Sty 2. carenien wean acer nee « 18 Minutes hill St. || 
Tiometrom sl sthide Hall. ase. s, knits uence oh 17 Minutes Tortet Faciuitres: Rear of Real Estate Office, E. 88th & | 
Time from 11th & Yamhill Sts. 0:02. ol... s,s. 12 Minutes Yamhill Sts. 
No Srop Trarns: : : ; f : | 
Commencing with Train 5 leaving 11th & Yamhill Sts. at 4:59 p.m. to Train 5 leaving 11th & Yamhill at 6:17 p.m., inclusive, 
all trains and trippers will carry dash signs ‘‘No Stops West of 50th St.’’ E | 
Steam Road crossing East First and Morrison must be flagged by conductor when regular flagman is absent, 10:00 a.m. to 2:00 {|| 
p.m. and 7:00 p.m. to 6:00 a.m. Reliefs made at 27th and East Morrison. | 
MT. TABOR SATURDAY SCHEDULE NO. 3 | 
EFFECTIVE AUG. Ist, 1914. | 
| 
Form of Schedule for Individual Lines | 
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and inspectors’ peak-load slips is converted into 
graphic form, a separate chart being made either 
for individual lines or for overlapping routes on 
which a certain combined headway is desired. In 
the latter case, as illustrated, different styles of 
dash and dotted lines are used to differentiate the 
routes. 

The chart just referred to is made out on 
cross-section paper, on a scale of one cross-section 
to the minute horizontally and one cross-section to 
the passenger vertically. The seating capacity of 
different styles of cars is also shown by horizontal 
broken lines. Thus the schedule department can 
see at a glance whether the service is according to 
the standard set by the management. The traffic 
chart after preparation is sent to the division su- 
perintendents for com- 
ment, then to the sched- 
ule department for fur- 
ther comment, and final- 
ly to the superintendent 
of transportation for 
approval. 

This standard briefly 
is: Seats for all passen- 
gers during the normal 
or off-peak hours, as- 
suming no serious in- 
terruptions. in sched- 
ules or unusual traftic 
conditions; sixty-seven 
seats for each 100 pas- 
sengers at  peak-load 
points during the morn- 
ing rush hour; sixty- 
three seats for each 100 
passengers at peak-load 
points during the even- 
ing rush hour. 

To reconcile these 
standards with the re- 
quirements of the pub- 
lic and of the employees is the most important 
work of the schedule department. It is neces- 
sary, therefore, to make a detailed study of 
the traffic characteristics of each line and the 
habits of the riders. The peaks of some lines do 
not coincide with others, and again the crosstown 
main lines may be overloaded for the very short 
distances between transfer points. The frequency 
of the off-peak schedule is determined by the class 
of riders, for while we aim to give a seat to every 
passenger, it would be poor policy to space the cars 
with the expectation of getting a full seated load 
for each. Furthermore, in a well-to-do district 
frequent service which will insure freedom from 
crowding will discourage a lot of walking and in- 
crease shopping travel. 
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In taking care of the men we are fortunate in 
being able to supplement the earnings of the tripper 
men, especially, by assigning them to other duties 
during the off-peak period. This outside work in- 
cludes the distribution of lighting bills, at a saving 
over mail, the cleaning of cars, the taking of Ohmer 
register readings, removal of transfers from trans- 
fer boxes, and other miscellaneous duties. 

This plan of handling the tripper problem serves 
two important purposes: It is no longer necessary 
to run cars for no other end than to give a platform 
man a reasonable day’s work, and we attract and 
retain in the service a higher grade of men. The 
result is reflected by the fact that 31.3 per cent of 
the men in the employ of this company at the 
present time receive the maximum rate of pay. 

A schedule covering a 
given line is divided ver- 
tically to show the fol- 
lowing data in order: 
Sets of double columns 
show the starting time 
from each terminal for 
the train number which 
is written horizontally 
above and across the 
time figures. These 
double columns of as- 
signed regular and 
tripper trains are con- 
tinued to the end 
of the day’s schedules. 
Below these columns the 


shown. This states 
clearly when the crews 
holding the runs listed 
are to report, the fig- 
ures being five minutes 
in advance of the time 
they are to take out 
their first car of the 
day. The relief time is also shown, together with 
the total working hours of each crew. Below the 
list of run numbers is miscellaneous information 
such as minimum running time between time 
points; peak-load points for the use of the con- 
ductor; location of private telephones for use in 
case of emergency; limits in which motormen are 
permitted to sit; location of toilet facilities (as ar- 
ranged for by this company) ; location of all flag- 
ging crossings; period in which certain cars will 
operate as no-stop cars. 

The reference to minimum running time is ex- 
plained by the fact that a little more leeway is 
allowed during the congested periods than during 
the off-peak hours, when traffic conditions are such 
as to permit operation with the least possible delay. 
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Departmental 
W ork Planning System at Portland 


Self-Devised Modifications of the Taylor System Have Been Successfully Applied 
to Several Departments—Complete Records of All Work Instantly Available 


By F. P. MAIZE 
Master Mechanic Portland Railway, Light & Power Company 


N February, 1914, 

the Portland = Rail- 

way, Light & Power 
Company, at the sugges- 
tion of our general 
manager, F. W.. Hild, 
introduced a, self-de- 
vised modification of 
the Taylor system in its 
car maintenance line, 
power and _ transporta- 
tion departments. The 
company is also planning to inaugurate similar 
methods in the line and track department. 

As master mechanic of this company, the writer 
was assigned the task of working out the general 
details of the system so far as car maintenance was 
concerned. After conference with the executive and 
clerical staffs, the first step was to examine a num- 
ber of Taylor systems in manufacturing shops with 
a view to seeing how we could take advantage of 
their experiences. We then prepared the forms 
necessary to cover the change in the system of 
working. 


PORTLAND RAILWAY, LIGHT & POWER CO. MECHANICAL DEPARTMEN 


INSTRUCTION CARD 


tom CE SO Fracture Bozvitgs —Hilae Ld 77//4 
SRE/T-SGESB 
SS ee 


SHEET No._&9 
SHOP ORDER NO. 


DEPARTMENT 


OPERATION 


Time Clerk Answering Telephone, Stamping Time Card and 
Putting It in Pigeonhole 


owed 


Under the old system, 
the individual foremen 
had entire charge of 
the assignment of work. 
The only absolute check 
on the men was the 
time clock record of 
ae? “out” type. 


MAAddALEACL HLA 


am HE i 


in” and 
The details of the jobs 
done were made out on 
a separate time card by 
the men_ themselves. 
Under the present system all work is planned at 
the office of the master mechanic, the responsibility 
of the foreman being limited to general supervision 
of the work and to the instruction of new men. 
The routeing of a given car overhauling job is 
now as follows: When the car has made its mileage 
it is called in by the notification of the chief clerk 
to the foreman of the carhouse affected. Upon de- 
livery of the car with the foreman’s defect slip, the 
latter is turned in to the master mechanic’s office 
as a notification of delivery. Next the chief clerk 
orders the car to be placed on a specified track. 


MECHANICAL DEPARTMEN 


sHeet no. SF LZ 


PORTLAND RAILWAY, LIGHT & POWER CO. 
INSTRUCTION CARD 


SHOP ORDER NO. 


DEPARTMENT — 


Instruction Card Showing How to 
Turn Off a Specified Bearing 


Instruction Card Showing Order 
of Work in Truck Overhauling 
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Cars are overhauled according to a standard 
schedule, which comprises air brakes, body, trucks, 
motors, and electrical equipment (control, contac- 
tors, etc.).. These are subdivided into operations 
which have proved to be most efficient. Thus, in 
overhauling a truck the work is done as follows: 


Operation 1—Jack up car and remove trucks. 
Operation 2—Remove motors. 
Operation 3—Dismantle trucks. 
Operation 4—General repair to truck. This is subdi- 
vided in turn as follows: 
Operation 4a—Spot-weld and plug truck material 
(as specified on instruction card). 
Operation 4b—Forge new parts and repair truck 
material (as per instruction card). 
Operation 4c—Drill and machine truck parts (as 
per instruction card). 
Operation 5—Assemble the trucks. 
Operation 6—Replace motors. 
Operation 7—Replace trucks under car. 


ELECTRIC RAILWAY JOURNAL 


[ F. P. Maize 


Instruction sheets of the type described are kept 
by the routeing clerk as a guide and check on the 
work performed and in making out time cards and 
instruction cards. Both of these cards are dis- 
tributed to the individual workmen by placing them 
in numbered pigeonholes. When a workman takes 
out his time card he telephones the time clerk, who 
makes a record of the time on his duplicate of the 
time card. The time card, if the job is a simple 
one, carries the instructions directly in words; if 
it is not a simple one, the card carries the numbers 
of the appropriate instruction cards. For accessi- 
bility, these instruction cards are kept in pigeon- 
holes directly under those which hold the time 
cards. 

To avoid waste in the use of instruction cards 
those regularly used by the men are shellacked and 


| INSTRUCTION SHEET AND COST RECORD 


MECHANICAL DEPARTMENT 


SHEET No. 


SHOP ORDER No._ 


ORDER No. 


SERPS =) 1s (ee RRC SR rreraen ersgeee Racy, LST fo ee 
ESTIMATE ACTUAL COST \| 
OPERATION FEED 

AMOUNT HRS. AMOUNT 


DISTRIBUTION 


TOTALS | esTIMATE | 
AMOUNT ee AMOUNT 


DATE WANTED DATE FINISHED 


ee eee | 
1 


REMARKS 


MATERIAL 


ae ee Eee 


ede 


bene 
| 


Front and Back of Instruction 


heet and Cost Record 


S| 
4 
~ 
K 
® 
es 
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Tools reguired as per Instruction Card *39 


Tool * 30 - Round Nose -for Turning Cast /rov 
¥ £1! - Side facig ~High? Hari 
44 —-Kound Nose - (er Dor 112g Gast fro 
Leo ie Sguare Wose- 


” 


Schedule of Tools Referred to by Number 


varnished to insure long life. Outside of those in 
general use, one set is kept by the routeing clerk 
‘and the master set is kept on file in the office of 
the master mechanic. 

When the workman has completed the job as- 
signed he calls up the time clerk again to give his 
time for the given shop order number. The clerk 
then stamps this finishing time on his own copy of 
the time card with a Calculagraph which prints 
the elapsed time directly in hours and tenths as 
reproduced. 

Should a car damaged in an accident be sent in 
for repair, the record will begin with the report of 
the local carhouse foreman to the chief clerk. The 
latter will then order the delivery crew to place the 
car in the shop as in ordinary overhauls. Each 
foreman is then notified to inspect the car and 
make a report of the repairs necessary. Upon this 
combinations of regular cards are made out to 
cover the case. A similar procedure is in vogue for 
painting jobs. 

In case the job to be handled is manufacture, the 
chief clerk will receive an order from the purchas- 
ing department for the parts wanted. For such 
jobs we also have regular instruction cards. If, 
for example, the order is for 100 cast-iron armature 
bearings, pattern 114, the workman will get a time 
card with the appropriate instruction card refer- 
ence number. The first instruction is the adjust- 
ment of the machine, the latter being identified by 
its number. The steps of the work are then speci- 
fied as follows: 


1—Chuck bearing. 
2—Set tool No. 30. 
8—Turn off—Roughing cut (with speed and feed). 
4—Turn off—Finishing cut (with speed and feed). 
5—Adjust tool. 
6—Face off end (with speed and feed). 
7—Set tool No. 81. 
8—Face off under collar (with speed and feed). 
9—Set tool No. 44. 

10—Bore to 3% in. (with speed and feed). 

11—-Set tool No. 19. 

12—Turn end to 4 3/16 in.-% in. long (with speed and 

feed). 
18—File finish. 
14—Take out and repeat operations 1 to 13. 


TOOLS REQUIRED 
Tool No. 30. Tool No. 44. 


Tool No. 81 Tool No. 19. 
Sample bearing (for information of new man). 
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TIME WORKED PLR LL. &P, CO. MECH. DEPT, 


TIME CARD 


9 
core ie 


ie EMPLOYEE No. 


JUL 1 1915) 


DISTRIBUTION 


OPERATION 


AMOUNT. 


Time Card with Calculagraph Record 


Our methods as shown by the instruction cards 
are the results of stop-watch tests continued until 
the best way had been found. Therefore, the indi- 
vidual workman loses no time in determining what 
to do next. 

To be fair to the men, the possibility of excep- 
tions to the rules must be taken into consideration. 
Should a workman, for instance, find that a casting 
is too hard to be handled efficiently at the desig- 
nated speeds and feeds, he is privileged to call the 
attention of the foreman to that fact. The fore- 
man will then decide upon the proper speed and 
feed, notifying the chief clerk accordingly. 

Since the ability of the men is gaged by the time 
they require for specific operations, it is desirable 
to provide workers on like jobs with exactly the 
same tools. Therefore, all grinding is done by one 
man in the toolroom and according to standard in- 
structions. 

Perhaps the largest saving in time is made by 
the system of routeing supplies. When the men 
begin a job they make a list of everything to be re- 
paired and all material to be ordered. This list, 
after being checked off by the foreman, goes to 
the routeing clerk who calls for the necessary 
requisitions and makes out the routeing. There- 
fore, the men do not start to assemble a job until 
all the material is at hand. Comparison of time 
cards has also shown us what losses in time occur 
when the work is not properly laid out, such as 
putting too many men on one job and assigning 
men to jobs in which they are not at their best; or 
again, that the machine used is not suitable for 
the work. 

In view of the fact that efficiency systems are 
often accompanied by a large increase in the cler- 
ical staff, it is interesting to point out that we 
had to add only one clerk, whereas the shop forces 
were reduced from 130 to 92 men for the same out- 
put. This result was due, in part, to the transfer 
of clerks from the individual departments to a 
central office and to the addition of a Calculagraph, 
but the principal cause was a detailed preliminary 
study which extended over five months. 


Car Maintenance 
ona Definite Cost Basis 


A Central Feature of the Maintenance Records Is the Practice of 
Showing All Labor and Material Costs for Each Car Overhauled 


By K. C. SCHLUSS 


Superintendent of Power and Equipment Puget Sound Electric Railway, Tacoma 


MATERIAL 


HE primary purpose of car 
maintenance records is to se- 


cure knowledge of the behavior 


of equipment and the cost of upkeep, 


T.R. & P.CO.-P S. E, RY, 


but such records are also of value in 


many other ways. They help to main- 


tain the morale of the shop force by 


___ ESTIMATED COST 


presenting a readily accessible record 


which acts as a check on the thorough- 


ness of the work performed by each 


COST RECORD 


branch of the maintenance staff; they 


afford to the claim department infor- 


mation which may be worth thousands 


of dollars; they give many data of 


DATE ISSUED... 


value in making appraisals, either by 


the company or commissions, because 


they show the cost of betterments 


von 9068 


DESCRIPTION OF WORK - 


and renewals, and they make it pos- 


sible to forecast with reasonable 
accuracy the cost of maintenance and 
renewals for the ensuing fiscal year. 

We do not treat a car as an entity, but as 
made up of separate units such as car body, trucks, 
painting, air, light and heat wiring, all electrical 
squipment except motors, motors and, finally, air 
equipment. 


CAR INSPECTION AND OVERHAULING 


City cars are inspected every 900 miles and inter- 
urban cars every 1200 miles. All inspection that is 
carried out at the Tacoma shops is done during the 
day time, the only night work being the setting-up 
and releasing of brakes and the correction of minor 
defects reported for immediate attention. Motor- 
men on turning in their cars must also submit a 
statement on the carhouse register that their cars 
are either O. K. or defective. In the latter case, 
each defect must be specified. The practice of re- 
porting O. K. acts as a check on the motorman 
should he make a false report in an accident case 
concerning the previous condition of the car. The 
car inspection reports are filed in calendar order 
for reference only as they have no connection with 
the maintenance records. 

Cars are overhauled about every 80,000 to 100,- 
000 miles or at approximately two-year intervals. 
If in overhauling a car we find that certain parts 


Detail of Painting Material and Labor, Constituting One of a 


Set of Cost Record Cards (Front and Back) 


are not due for overhauling, because of transfers 
from one car body to another, we simply give these 
parts a casual inspection. Since individual records 
are kept, however, it is feasible to bring the car 
in later for the purpose of replacing such parts 
only. 

To identify such parts in our records, every 
truck, as well as air compressors, wheels, gears, 
pinions, etc., receives a number. Individual record 
cards for the parts named are kept to show the 
numbers of the successive cars on which the part 
has been used, the dates ‘‘in” and ‘‘out,” the reason 
for removal and the character of repair. 


SYSTEM OF WORK:ORDER NUMBERS 


Independent of these equipment card records, all 
body work, painting, air, light and heat wiring, 
trucks, electrical equipment except motors, motors, 
and air equipment are handled under a general 
master work order number which covers all car 
overhauling for the year. Each job is differen- 
tiated, however, by the addition of the car number. 
A placard bearing both numbers is posted on the 
car and orders are issugd to all the foremen con- 
cerned. The overhauling work charged against the 
car as such does not include traction armatures, 
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wheels, axles, air compressors and controllers. 
Should the cost records be used for appraisals or 
maintenance estimates, the excluded items enu- 
merated would be cared for by taking their aver- 
age value for any class as a whole. 

It will be seen, therefore, that we do not saddle 
on the car the cost of maintaining equipment which 
is changed and overhauled at frequent intervals. 
For example, if a gear is replaced on account of 
wear we would not charge it against the overhaul- 
ing cost of the car, but if the gear ratio is changed 
we would do so. All of the work done which is done 
in the shop for the mechanical department and out- 
side departments of the company, except running 
repairs, is charged to standard or special work 
orders. 


COST OF CAR OVERHAULING 


The data covering the cost of a car overhauling 
are compiled from time and material slips turned 
in by the workmen, who state the nature of the 
work done, the work order number, and the car 
number. 

The prices of material received by the workman 
for a given car are extended on the storeroom 
requisitions by the storekeeper and turned over to 
the cost clerk for entry on cost cards. The cost 
card for overhauling any car, when completed, 
shows the cost of all material and labor. It also 
bears a summary of the work performed. At pres- 
ent we file these cost cards consecutively by car 
number. 


It will be understood, of course, that the records 


mentioned above bear no relation to the standard 
classification of accounts, although the postings 
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Work Order 906 Car No. 519 Light Overhauling 
Material Labor Total 
A= Body trie Vane ecueman = $91.11 $126.86 | $217.97 
B—-Paintinge st oe ean ae 26.17 85.78 111.95 
C—Trucks SLi teary menor er aes ciise: 10.87 31.36 42.23 
D—Air, light and heat wiring... ... 9.40 11.35 20.75 
E—Electric equipment........... 2.94 12.90 15.84 
BR Air equipmenticn.)..2 so oy, 42 2.89 3.31 
Roba vai eee ak oaks ee $140.91 $271.14 | $412.05 


Complete May 14, 1915. 


A—Body had light overhauling. Following new material used: four 
steps complete, twelve metal step plates, two side vestibule doors, 
all vestibule window stops, roof canvas on upper deck, twenty-four 
pieces siding, eight iron grab handles, water drip over end doors, 
12-ft. apron, flooring in toilet, four hooks on vestibule door. Fol- 
lowing repairs: lowered sign rack, removed end toilet window and 
filled space with siding and panel inside, straightened No. 1 iron 
bumper, installed Ohmer register. 

B—Car revarnished. 


C—Trucks not overhauled. Light repairs to brake rigging; new 
bolster No. 2 truck. 


D—Inspected all wiring and moved light switch. 
receptacles. 


E—New third-rail beam. 


Installed new 


F—Air equipment inspected. 


Summary of Work Done on a Car 
During Light Overhauling 


for each account are taken from the same labor 
and material slips. 

To my mind this practice of showing exactly 
what is done on a car during an overhaul is the 
only fair way for making comparisons with the 
overhauling costs of other railways. If a superin- 
tendent of equipment is not obliged to show the 
work in detail it is very easy for him to make a 
record for economy that will prove very costly for 
the company in the end. Aside from this feature, 
such detail of cost keeping permits forecasting the 
cost of overhauling from year to year, and has 
other advantages which are mentioned earlier in 
this article. 


Mount Ranier, Regarded by All Good Tacomans as Their Personal Property 


The Auto-Bus 


as an Auxiliary to Interurban Railways 


Three Auto-Bus Lines Have Recently Been Established as Feeders 
to Existing Interurban Railways at a Fare of 3 Cents Per Mile 


By A. W. LEONARD 


President Puget Sound Traction, Light & Power Company, Seattle 


SEATTLE 


Via Puget Sound Electric Ry. 


BUCKLEY 
ENUMCLAW 


TACOMA 


Via Puget Sound Electric Ry. 


TIME CARD 

ARRIVE 

AUBURN 
755 A.M, 

9:30“ « 

1140 « « 

12:30 P.M. 

2:30 

5:30“ 

*8:30 6" 


LEAVE 


BUCKLEY 


6:40 A.M. 


LEAVE 
ENUMCLAW 

6:55 A.M. 

8:30" 
10:40“ 
11:30" « 

1:30 P.M. 
4:30 
7:30." 


ARRIVE 
TACOMA 
8:40 A. M. 
10:10 
12:10 P. M. 
1:10 6" 
3:10" 
6:10" " 
*9:35 0 


ARRIVE 
SEATTLE 
8:45 A.M. 
10:45." « 
12:45 P.M. 
1:40 “ « 
3:40" 
6:45“ 

*9:40 « 


10:25" " 


1:15 P, M. 
4:15“ “ 
+75 OM 
“Sundays only 


LEAVE LEAVE LEAVE ARRIVE ARRIVE 


SEATTLE TACOMA 
8:05 A. M. 8:35 A. M. 
9:00" 8:35 " « 
11:00" 10:35" « 
1:00 P.M. 12.35 P.M. 
4:05 « 4:35 6 4 
5:00 «+ 4:35 
"8:05 8 78:00 4 


*Sunday Only 


AUBURN 


ENUMCLAW BUCKLEY 


Subject To Change Without Notice 


RATES 


Between Tacoma and Buckley or Enumclaw, 
One Way 90c, Round Trip $1.50 


Between Seattle and Buckley, 


One Way $1.25, Round Trip $2.10 


Between Seattle and Enumclaw, 


Auburn 
Stopover 
Privileges 


One Way $1.15, Round Trip $2.10 


Between Enumclaw and Buckley 


WASHINGTON AUTO BUS COMPANY 


JUNE 10, 1915 


Schedule Card of Auburn-Enumclaw Bus Line Showing Connections 
with Seattle-Tacoma Interurban Railway 


HE Washington Auto Bus Company, a sub- 
sidiary of the Puget Sound Traction, Light 
& Power Company, has recently begun the 
operation of auto-buses as feeders of the inter- 
urbans operated by some of the railway subsidia- 
ries of the Puget Sound Company. At this time 
we are operating three lines of buses as follows: 
Between Auburn and Enumclaw, 22 miles, run- 
ning at right angles to the Seattle-Tacoma Inter- 
urban Railway, making connections at Auburn. 
Three twelve-passenger Studebaker cars are used 
to give the service which is laid out to make con- 
nections with the interurban trains. Two-part 
coupon tickets are sold to cover combination in- 
terurban and auto-bus trips, each ticket showing 
the name of the issuing company. The bus fares 
are invariably figured at 3 cents per mile, whereas 
the interurban straight railway fare is sometimes 
as low as 2 cents per mile, and commutation rates 
are even less. 
Between Edmonds and Seattle Heights, 3: miles, 


feeding the Seattle-Everett line of the Pacific 
Northwest Traction Company, making connection 
at Seattle Heights, two eleven-passenger Stude- 
baker cars are operated. Tickets and rates of fare 
are on the same plan as the Auburn-Enumclaw line. 

Of course, all of the vehicles enumerated are for 
one-man operation. The chauffeur acts as ticket 
seller as well as collector. International neck reg- 
isters are used for the collection of cash fares. 

In addition to the foregoing two lines, we have 
several other routes in prospect, but will do nothing 
with them until further experience is gained. 

We look upon the auto-bus as the only practica- 
ble means for developing communities adjacent to 
but not served by the interurban railways. Such 
service is the direct result of improvement in auto- 
mobiles and highways. We feel, too, that it is not 
only proper to give the public all possible trans- 
portation service, but also to do it before the reve- 
nues of existing lines are jeopardized by the com- 
petition of independent auto-buses. 


The Auto-Buses of the Washington Auto-Bus Company Feeding the Electric Railway Are Handled by One Man 


Auto-Buses as Feeders of the 


Puget Sound Traction, Light & Power Company 


Auto-Bus with Pneumatic Tires in Service Between Buckley, Enumclaw and Auburn 


The One-Man Car as an Een Means 
of Reducing Headway 


The Author Suggests the Possibility of Interpolating Short- 
Line, Short-Headway, One-Man Cars on Through Routes 


By G. A. RICHARDSON 


Superintendent of Railway Puget Sound Traction, Light & Power Company, Seattle Division 


HE one- 


man car is 
not a new 
proposition in it- 
self, for first we 
had the _ bob-tail 
ear of horse days, 
and in very re- 
cent years electric 
cars have been de- 
signed _ specially 
for such operation. 
The general idea has 
been that the one-man 
car was particularly “~* 
suitable for small towns 
where the difference be- 
tween one and two men on a 
car is the difference between 
profit and loss. However, it is the 
writer’s belief that there is also a 
field for the one-man car in cities of me- 
dium size not only for shuttle, crosstown and 
feeder service but for short-line or turn-back cars 
on trunk lines. For example, if eight cars are 
operated on a line on a seven and a half minute 
headway over the entire length of a route which 
takes sixty minutes for the round trip, two of 
these through cars might be taken off, leav- 
ing six cars for the through service and re- 
leasing four trainmen for one-man car _ short- 
line service operation. The result would be six-car 
ten-minute headway over the entire route, with 
four-car ten-minute headway over the business sec- 
tion of the route, giving a combined headway of 
five minutes against seven and a half minutes with 
the present form of operation, with no additional 
cost in platform expense. A frequent short-line 
service is the most effective way to meet the jitney. 


aE 


Second Avenue, Seattle 


This proposition is 
doubtless a _ radi- 

cal one, but radi- 

cal diseases call 

for radical reme- 

dies. Hitherto 
electric railway 
operating men 

| have been obliged 

' | to look very close- 


Be ly at the item of 
it “| / platform cost  be- 
4 | cause two-men opera- 
. tion often made the 
q & cost of a short headway 

2% prohibitive. 
a : The operation of jitneys 
has shown that many people 
: are likely to take the first 
= transportation means offered be- 
cause they want short-headway oper- 
ation. It has also been shown in the case 
of the larger or bus units that the traveling public 
has no intrinsic objection to public vehicles being 

operated by. one man. 

A transition period, during which we must mod- 
ify some of our former standards, is now upon us, 
and if the jitney accelerates the use of the one-man 
car its coming will not have been in vain. 

We now have one shuttle line operated with the 
one-man car, and are considering seriously its grad- 
ual extension into the field outlined above. Our 
present one-man car is a single-truck type with 
folding gates, the only change for one-man opera- 
tion being the locking of the doors on the rear 
platform. As has already been announced, the 
Stone & Webster Management Association has de- 
signed a light one-man car particularly suitable 
for the conditions described. 
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The Use of Coasting Recorders. Results 


in Economies at Vancouver 


Although the Saving of Electrical Energy Is Not a Vital 
Point on This System, the Use of Coasting Recorders Has Been 
Found Advantageous for Operating and Maintenance Reasons 


By W. G. MURRIN 


General Superintendent British Columbia Electric Railway, Vancouver, Bu C. 


One Girl Using Adding Machine and One Girl Recording 
Coasting Records 


UR preliminary studies witn Rico coasting 

recorders were made on both city and 

interurban lines early in 1913. Altogether 
seven clocks were used, and their records were 
supplemented with watt-hour meters and am- 
meters, in addition to which one man rode 
each test car simply to check the running time. 
The cars: were operated by our regular motormen 
subject to ‘the instruction of the engineers of the 
Railway Improvement Company, but the records 
were taken by our own engineers. After several 
days’ run on one group of cars, the instruments 
were placed on a second group and so on until all 
important local lines had been tried. We did not 
make any tests on our long interurban lines as we 
did not believe that their operating conditions, in- 
volving the use of heavy trains, would permit the 
most effective use of recorders. 

As a result of these tests it was decided to equip 
the Vancouver city lines, numbering about 200 cars. 
We also installed the Rico terminal clocks on the 
same lines. This work was completed in the fall 
of 1913. 

In addition to special instruction in coasting, 
the motormen were invited to meetings at which 
the coasting clock was fully explained. 

At first the records of coasting were maintained 
by a separate department, numbering five girls, an 


outside traveling inspector who examined clocks, 
and the head of the department. This department 
has since been merged with the transportation de- 
partment under the superintendent. The only em- 
ployees who give their time exclusively to this work 
are two girls, this being made possible through 
their increased experience and the use of a Comp- 
tometer and slide rule. Instead of employing a 
special inspector, the mechanical department looks 
after the clocks like any other piece of equipment, 
special investigations being made only on daily 
reports from the transportation department that 
certain clocks require attention. The traffic in- 
spectors now do the coaching formerly done by the 
coasting clock inspector. 

The coasting records of the individual men are 
posted every two weeks at each carhouse. In addi- 
tion, educational bulletins are posted from time to 
time. Men who show poor records are subject to 
personal interview with the superintendent. 


COMPARISONS AND BENEFITS 


In February, 1914, the company, for its own satis- 
faction, made tests on eight different routes with 
recorders checked by watt-hour meters. A special 
inspector with a stop-watch rode on each run to 
get the actual running time. When averaged these 
tests showed conclusively that the least energy was 
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used by the best coasters, and that the drop in 
energy was proportional to the gain in coasting. 
A summary of the test is appended. 

As experience with the clocks increased and the 
follow-up work was pursued, the coasting for the 
entire system rose to 31.2 per cent during the sum- 
mer of 1914, and we were hopeful that an average 
of 35 per cent was attainable, although our stops 
are exceptionally frequent because of very short 
blocks. Late in 1914, however, about 650 jitneys 
made their appearance on the streets of Vancouver, 
and this made it desirable to speed up the lines 
as much as practicable. Consequently, coasting has 
been cut down to an average of 22.3 per cent, but 
at the same time we are giving many more car- 
miles without any appreciable change in the power 
bill and at a reduction in platform expense per car- 


mile from 8.27 cents (June, 1914) to 7.31 cents . 


(June, 1915). 

In short, the use of coasting recorders revealed 
the possibility of higher speeds and therefore of 
greater ultimate economies than the mere saving 
of energy where coasting is worked to the limit. 

The disciplinary value of the coasting recorder 
would appear from the fact that despite an increase 
of speed, front-end accidents are no more numerous 
than at the lower speed. 

Maintenance per car-mile has decreased about 40 
per cent during the period since the coasting re- 
corders were installed. Of course, we cannot credit 
the recorder alone with this reduction because our 


ELECTRIC RAILWAY JOURNAL 


[ W. G. MuRRIN 


RELATION OF COASTING TO ENERGY USK 
Tests of Feb. 2 to May 12, 1914 


Number of .cars sin rtest)tec «teks ci acdsee teeta eects 4 
Dum Der sOF LPOUTES LS tase bathe ane eee the acs ay Oke GROMDa NORE a nea 
NUM ber OLCGAYVS ier Sn acc a ahs oe eons TInTeneaN Te cae RR ae 22 


Hour cdaysion) two: linesiiscaar. + evans oavae rat ate ane ernie ener ane _— 
Two days on others; and some odd trips................05 — 


Wumber of ynotormen in: test®. 5.2 c ee. « te ee ee eros 45 
Total number of individlaluruns tain. sans a cocaine. 63 
Average of All High Men vs. Low Men 
Difference in coasting percentage............. 11.868 per cent 
Difference in kilowatt-hours per car-mile...... 12.542 per cent 
Or approximatelysine thes ration Ofc wsnisiclo cara een 2 tea 

AN CLaAPe: COAStINE ™ oc dsvcse esa oo ene ceieve ts ele yedane fs Merave 30.3 per ce 
Average energy consumption in kilowatt-hours.......... 3.27 


Three cars with quadruple Westinghouse 101-B equip- 

ments geared 
Two cars with quadruple GE-67 equipments geared....17:67 
Average weight of cars in tonsS..............c0c eee wenes 23 


cars are now inspected at shorter intervals, brake- 
shoes have been changed from plain iron to the 
reinforced steel-back type, much equipment has 
been standardized and other improvements have 
been made. At the same time we feel satisfied that 
skillful coasting does not injuriously affect the 
maintenance of equipment. 


TERMINAL CLOCK 


The terminal clock has proved a most useful 
auxiliary of the coasting recorder and also as an 
aid to inspection service. We do not place the ter- 
minal clocks at the terminals but at points five to 
seven minutes therefrom. This practice eliminates 
both running ahead of time and loafing at the ter- 
minal so that the men naturally try to get over the 
line in exact time. The result has been that we 


have been able to reduce our staff of inspectors to 
half'the original number and yet operate at higher 
speed and efficiency than before. 
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The Achievements of Westinghouse Electric 


in the Field of Electric Transportation have long ago marked 
it as the “Pacemaker” in the Electrical Industry. 


In every corner of the globe, Westinghouse Electric Quality 
Equipment is favorably known and used: Railway Motors, Con- 
trol, Power and Sub-station apparatus. 


- Remember—the Name is Your Guarantee ! 


Westinghouse Electric & Manufacturing Co. 


East Pittsburgh, Pa. 
Sales Offices in all Large Cities 
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Underfeed Stoker 


Jet Condenser 


Gas DWngines 


Roney Stoker 


From 
Steam Supply 
to Bus Bar 


The accompanying 
views show in a limited 
way some of the 
power equipment man- 
ufactured at East Pitts- 
burgh. Underfeed, 
Roney and Chain Grate 
Stokers, Steam Tur- 
bines ranging in capac- 
ity from 1 to 30,000 
kilowatts, Jet, Surface 
and Barometric Con- 
densers, Reduction 
Gears for both land 
and Marine service, 
Gas Engines and Gas 
Producers. We assume 
all responsibility from 
steam supply to bus 
bar. 


Bituminous Gas Producers 


Chain Grate Stoker 


25 Kw Geared Set 


300 Kw Geared Set 


O 
O 
O 
O 
O 


30,000 Kw Turbo-Generator 


Westinghouse Electric & Manufacturing Co. 


Atlanta, Ga, Charleston, W. Va. Dayton, Ohio Kansas City, Mo. 
Baltimore, Md. Charlotte, N. ©. Denver, Colo. Louisville, Ky. 
Birmingham, Ala, Chicago, Ill. Detroit, Mich. Los Angeles, Cal. 
LATS UR Va. Gc ttie, ae Paso, Me renee tent 
3oston, Mass. leveland, io ouston, Tex. ilwaukee, Wis. 
Buffalo, N. Y. Columbus, Ohio Indianapolis, Ind, Minneapolis, Minn. 
Butte, Mont, *Dallas, Tex. Joplin, Mo. 


East Pittsburgh, Pa. 


New Orleans, La. 
New York, N. Y. 
Omaha, Neb, 
Philadelphia, Pa. 
Pittsburg, Pa. 
Portland, Ore. 
Rochester, N. Y. 


BH GE EC ee Eee altel 


St. Louis, Mo, 

Salt Lake City, Utah 
San Francisco, Cal, 
Seattle, Wash. 
Syracuse, N. Y. 
Toledo, Ohio 
Washington, D. C. 


*W. EB. & M. Co. of Texas 
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Westinghouse Catenary Construction on the Salt Lake & Utah R. R. 
Westinghouse Type GF Hangers used throughout 


The Salt Lake and Utah Railroad 


has had in service since June, 1914, on its 4814 miles of road 
approximately 15,000 Westinghouse Type GF Catenary Hangers. 
The overhead Superintendent reported May 20, 1915, that he had 
been watching these hangers closely and had yet to find a failure. 
The performance of Westinghouse Line Material on this road for 
the past year resulted in a recent order from 


The Ogden, Logan and Idaho Railway 


for Westinghouse Catenary material for their 42-mile extension 
including 10,000 Type GF Catenary Hangers. 


The Salt Lake and Ogden Railway 


was entirely equipped in 1909 with Westinghouse Line Material. 
Its performance has been unqualifiedly successful. 


Our nearest office will give you 
full information regarding 


Westinghouse Line Material. 


Type GF Hanger under Test. Trolley Type GF Catenary 
wire starting to pull out at Hanger. The only 2- 
2048 pounds. Piece Hanger on the 

market. 


Westinghouse Electric & Manufacturing Co. 


East Pittsburgh, Pa. 


Atlanta, Ga. Charleston, W. Va. Dayton, Ohio Kansas City, Mo. New Orleans, La. St. Louis, Mo. 
Baltimore, Md. Charlotte, N. C. Denver, Colo. Louisville, Ky. New York, N. Y. Salt Lake City, Utah 
Birmingham, Ala. Chicago, Ill. Detroit. Mich, Los Angeles, Cal. Omaha, Neb, San Francisco, Cal, 
Bluefield, W. Va. Cincinnati, Ohio *WI Paso, Tex. Memphis, Tenn. Philadelphia, Pa. Seattle, Wash. 
Boston, Mass. Cleveland, Ohio *Houston, Tex. Milwaukee, Wis. Pittsburg, Pa, Syracuse, N. Y. 
Buffalo, N. Y. Columbus, Ohio Indianapolis, Ind. Minneapolis, Minn. Portland, Ore. Toledo, Ohio 

Butte, Mont. *Dallas, Tex. Joplin, Mo. Rochester, N. Y. Washington, D. C. 


*W. E. & M. Co. of Texas 
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Westinghouse 


“Feather Weight” Straight Air 
Brake with Emergency Feature 


Rugged in Design. Perfect in construction. 
Complete in Performance. 


a a fe Soe 


| eee railway men, especially in ter- 
ritory of great traffic density, have been par - 
ticularly interested recently in reducing the dead 
weight per seated passenger for light cars in city 
and similar service 


A Pt 


JO 


Where many cars are required, the aggregate 
saving possible in decreased operating cost per 
annum appears to be enormous, 


While only a fraction of the total car weight, 
we have re-designed in detail our Straight Air 
Brake with Automatic Emergency Feature for 
city service with a view to reducing weight to the 
absolute minimum consistent with ample strength 
and absolute reliability, thereby assisting electric 
roads toward more economical operating condi- 
tions so much desired. 


(eee esi fie i fT ee) ea emi es 


Inquiries directed to our nearest District Office 
will receive prompt, courteous and intelligent 
attention. 


The building of brakes has been our 


exclusive business fora lifetime. 
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Westinghouse Traction Brake Co. 


Pittsburgh, Pa. 


DOOD, 


2 oe] ft} fa a iced, Fe ea Fea ee ea st 
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This Issue 


Self-satisfaction is dangerous. Nevertheless, we willingly 
assume the risk of expressing not only satisfaction but 
actual pride in this issue of the Electric Railway Journal 
—the Annual Convention Number. 


We take pride in having produced a volume that will be of 
more than passing value to our readers— 


in being able to present articles of permanent value written 
by the modern pioneers of the golden west who have done 
so much for the electric railway industry— 


in our opportunity to give the whole electric railway 
fraternity a fitting souvenir of a great convention— 


in being the chosen medium of communication between 
buyers and the producers of the most comprehensive line 
of high grade electric railway products ever advertised in 
one issue of a technical journal— 


in achieving a degree of mechanical and artistic excellence 
that will set a new standard in technical journalism. 


All in all, we are more than merely gratified in giving our 
readers the best Convention Issue they ever have had. 


Make the Most of It 


Read this issue—promptly if possible, thoroughly in any 
event—and keep it for reference as a buying guide through- 
out the coming year. 
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The O:B Trade-mark 


The Ohio Brass Company 
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Mansfield, Ohio, U.S.A. 
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Make Ever 
In Cutting Cos 


Keystone Steel Gear Cases 


Strong, rugged, light weight steel gear cases that make possible increased 
service of gears and pinions, and promote economy of operation and maintenance. 


Made of the very best quality of soft, open-hearth, 
deep-drawing sheet steel for the purpose that can be 
bought; sheets are both riveted and electrically spot- 
welded together; cast brackets; reinforcing bracket 
shoes; these and many more unique features class 
them as “The Cases of Service. 


Let us send you samples showing all up-to-date 
improvements. 


Typical Keystone Steel Gear Cases 


Electric Service Automatic Block Signals 


are constant safeguards on the line; safeguards noted for their satisfactory service, 
their reliability, their dependable operation. Used because men have proved by actual 
experience that their trust, their confidence, their dependence could rightly be placed in 
them. 

They have proven by actual service that their records of relia- 
bility have been approached by no other contactor type of signals. 

Their contactors have proven thoroughly reliable; they are 
mechanical, directional in operation and operate equally well on 
either high or low speeds. 

They are regularly furnished to conform to the official A.E.R.A. 
signal aspects. Variations from these aspects, however, can 
readily be furnished. 

And with the above, just consider that in fulfilling what is Pea 
haps the most vital principle of signalling— 

They make impossible the granting of a permissive signal at 


17th and Cambria Sts. Hudson Terminal 417 So. Dearborn St. 


one end of the block unless a stop signal is given at the other end. 
In facilitating traffe—in giving better operating conditions— 
in protecting life and property—in correctly handling ordinary 
operating conditions—in correctly taking care of improper, ab- 
normal or unlooked-for car or trai: Electric Service 
Signals show merit unsurpassed. 
We and many others firmly believe that they offer the most 
a modern and complete form of contactor block signaling, and we 
apes Case, and Mounting of “Electric believe you will agree with us after you study them. 
ervice’’ Automatic Block Signal y 
Let us give you the facts. 
Exvectric Service Suppries Co. 
Manufacturer of Railway Material and Electrical Supplies 
PHILADELPHIA NEW YORK CHICAGO 


SEPTEMBER 18, 1915] ELECTRIC RAILWAY JOURNAL 11 


of Maintenance 


‘“Protected’”’ Rail Bonds 


Use “Protected” Rail Bonds because of their soft, 
dense, copper terminals; because of their pure lake 
copper bodies; because each one has the well known 
“Shot-Over” sleeve surrounding the strands at their 
point of emergence from the terminal. Use them 
because they will give you long and efficient service, 
and because over 8,000,000 in service are daily prov- 
ing just this. 

Perhaps our extensive experience would be of value 
to you in connection with your work? 


Safety Car Lighting Fixtures 


enable you to secure better car lighting and at the same time cheaper car 
lighting because they logically meet these three necessary requirements : 
A—They allow the use of Mazda Lamps. 
B—tThey give properly designed reflectors to economize and distribute 


etail Count - 


as preventing injury to passengers. 

Safety Shadeholders give a grip as strong and sure as steel, yet soft 
and flexible enough to prevent breakage of the reflectors due to expansion 
and contraction. Over 100,000 now in service. 

; Get our book “Street Car Lighting Costs.” Free on request. 
Refiector Installed in Safety Shade- 2 sd CaN 
aotden See advertisement on page 180 of this issue. 
e 
Keystone Triangle Arms 

The design of the Keystone Triangle represents the latest and best 
practice for single circuit metal arm construction—proved conclusively 

The illustration shows construction and ease of installation. They 
permit ideal and equal distribution of load. They space the wires in 


yj If i 7. 
hold 

With Keystone Triangles, Keystone Bayonets, Keystone Ground m= / x 
installation safe electrically and dependable mechanically—a pole top 
ECCLES & SMITH CO., Los Angeles, San Fran- McCLARY-JEMISON MCY. CO., INC., Birming- 
ING. S. BELOTTI, Milano, Italy. GEE ELECTRIC CO., Wheeling, W. Va. 

Tokio, Japan. THE EQUIPMENT & ENGINEERING CO., London. 
PEABODY, RICE & WILSON, Johannesburg, S. ALBERT THODE, Hamburg. 

SEE IS SI EOD ETS SEL LEE TE TE AT oT EE PE SS 


a true triangle and all in different vertical planes. 
Wire Clamps, Keystone Truss Pins and Locke Insulators, you have an 
equipment that can't be beaten. The Keystone Triangle 
Agents of the Electric Service Supplies Co.: 
cisco, Portland, Ore. ham, Ala. 
L. J. HEALING & CO., Yokohama, Kobe, Osaka, ERNEST DEMOLY, Paris. 
B. A. IZRLHOFF, Moscow, Russia. LEGENDRE FRERES, Paris. 
Africa. ESTLER BROS., London. 


the light where needed. 
C—They give you means of supporting both reflectors and lamps in 
such a manner as to prevent injury to shades and lamps, as well 
by the thousands which are today in use in all parts of the country. 
give strength and rigidity heretofore unattainable in metal arms. They 

CANADIAN DISTRIBUTORS—JOHN MILLEN & SON, Limited, Montreal, Toronto, Winnipeg, Vancouver. 
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HANA 


Consolidated Products 


Always one Step in Advance 


NOKORO wire drawn specially to Consolidated specifications after years of testing has in the last 
year and a half proved itself to be a final solution of electric heater coil problems. It is an absolutely non- 
corrosive wire of great uniformity. SPECIFY IT ON CONSOLIDATED HEATERS. 


Consolidated Automatic Car Stop 


The picture below illustrates the new Consolidated Automatic Car Stop recently put on the market. 
IT ABSOLUTELY REMOVES THE PERSONAL ELEMENT AT GRADE CROSSINGS. 


ES CULS: ORE LE sPOWER: IT SAVES HUMAN: IPE: 
PT OAPPEIES ®t Hh BRAKES: IT SAVES: DOLLARS: 
Le SANDS: REE RACKS: IT PAYS: DIVIDENDS: 


One hundred per cent operation at grade crossings is obtained with this device as it is impossible 
for the car to get across the track unless “the crossing has been properly flagged. 

THE TROLLEY CAN BE OFF. 

THE MOTORMAN CAN BE ASLEEP but the car will stop. 


Consolidated Car- 


Albany Nev 
DIAL 
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in the Kast and West 


PNEUMATIC 
DOOR ENGINE 
14 PER CAR 
~ 


STARTING | 
SIGNAL [/ 


CONTROL 
BUTTONS 


Consolidated Specialties on 
the New Steel Cars of the 
New York Municipal 
Railway Corporation 


The various devices shown were chosen because 
of their modern design and satisfactory service. 


While the illustration shows an interior view of 
the new steel cars of the Municipal Railway, these 
same devices are in use on practically 95% of all the 
prominent railways in the United States. 


Heating Company 


York Chicago 
HALA 
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Your Air Brakes will operate more effectively — 
and your Air Compressors cost less to maintain 


if you use these Ay] IS_CHALMERS 
PRODUCTS 


Type C Engineers’ Valve . 


Graduated application positively secured at 
service point. Quick emergency application 
with full open ports at emergency point. 
Graduated release if desired. Very quick 
release at full release point. No ground 
joints—cost of maintenance greatly reduced. 
Leakage absolutely prevented by specially 
r treated leather valve seats. No air in bonnet 
of valve except when brakes are on. Air 
pressure tends to tighten valve joints. Can 
be mounted in place of slide or rotary valves 
without change in piping or drilling for 
bolts. Our OB- -4 Governors likewise add to 
maintenance reduction. 


Type OB-4 Governor 


This governor is entirely free from air 
valves, air ports, solenoid operating coils 
and other objectionable features. The 
mechanism is simple and reliable. It opens 
and closes the contacts with a quick snap 
action by means of a change in air pressure 
on a diaphragm. 


Type AA-7 Compressor 


Cylinder head can be removed without interfer- 
ence with pipe connections. Suction and dis- 
charge pipes connect the cylinders instead of 
head, allowing inspection without dis- 
turbing pipe. 

All parts of the compressor are accessible 
for inspection and repairs without 
necessitating removal of compres- 
sor from car. 

Automatic lubrication by 
means of a combination 
of splash and fo 
feed. 

Only one place to oil. 
Improved brush holders.. 
One-piece dust- and 
water-proof cover. 
Removable plate, per- 
mitting inspection of in- 
terior of crank case. 


Allis-C 


DISTRICT OFFICES: Atlanta Chicago Dallas Duluth 
Boston Cincinnati Denver Indianapol 
Buffalo Cleveland Detroit Kansas Cif 
FOREIGN DISTRICT OFFICES; London, England, 732 Salisbury House, London Wall, E. C. Santiago, C 


UCC 
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Motor-Generators and Synchronous Con- 
verters are giving reliable, efficient service 
on many important railway systems 


The illustration shows a 1500 K.W., 60 cycle synchronous motor-generator in the Irvington substation of 


the Public Service Electric Company at Newark, N. J. This is one of several large Allis-Chalmers sets which 
this company has in service. 


Allis-Chalmers motor-generators and synchronous converters are in daily operation on a number of im- 
we beets ‘ ‘ ae 
portant interurban railway systems, on the lighting and power lines of public service corporations, in munici- 
pal and industrial plants, in the service of mining and smelting companies and numerous other industries. 


Our bulletins show many of these installations and our District Offices will be glad to point out those in 


your vicinity. 


Imers Manufacturing Co. 


e e Los Angeles New Orleans Pittsburgh Salt Lake City Toledo 
Milwaukee W 1S Milwaukee New York Portland San Francisco 
9 e Minneapolis Philadelphia St. Louis Seattle, Wash. 


Huerfanos, 1157, Casilla 2653. CANADIAN REPRESENTATIVES: Canadian Allis-Chalmers, Limited, Toronto, Ont. 


HM 
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It Happened Back of the Control Board 


The power house operator, careless because of his familiarity with the switchboard, 
thought he ought to tighten a bolt. In days past his case would have been counted as 
one more fatality through carelessness. But present-day 


PULMOTOR 


methods pulled him through. It was a long fight, the box. And it can easily be carried to any 
but worth while. required place. 

Are you watching company interests as well as Part of the regular equipment of power houses 
the welfare of your employees by carrying the and central stations. 

Pulmotor? It is so automatic in action that any WRITE—RIGHT NOW—FOR THE 


layman can use it after reading the directions on PULMOTOR BOOKLETS. 


The Draeger Oxygen Apparatus 
Company 
432 First Ave., Pittsburgh, Pa. 
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Third Ave. R.R. 
New York 
Transfer 
Printing 


Shipping 
Boxes of 
Transfers 


Stocking 
Transfer 
Paper 


The Product The Meisel Press The Product 


Print Your Own Transfers 


Follow the example of the Third Avenue Railway Company of New 
York, Brooklyn Rapid Transit Co., Brooklyn, N. Y., the Los Angeles 
Railway Corporation of Los Angeles, the Spokane and Inland Empire 
Railroad Company of Spokane, the Twin City Rapid Transit Company 
of Minneapolis and other roads by having your transfers printed on the 


Meisel Press 


They are printing transfers as low as 9 Cents per 1000 


—which includes fixed charges as well as operating cost. 


The Meisel Press has simplified the whole process of transfer printing. 
It has made possible the transfer of the operation to your own quarters. 


Begin looking into the facts today. Write us. 


MEISEL PRESS MFG. CO. 


BOSTON, MASS. 
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The Specification 


“The insulation shall show an analysis of not less than 30 per cent nor more than 
33 per cent by weight of pure Upriver fine, dry Para rubber of best quality, not 
more than 2.5 per cent unsaponifiable acetone extractive, not more than 1.3 per 
cent of saponifiable acetone extractive, not more than 0.7 per cent of free sulphur, 
not more than 2.2 per cent total sulphur, in forms other than barium sulphate, and 
show freedom from all foreign matter and unsuitable mineral fillers.” 


The Test 


“The wire, after being tested, shall not be shipped from the factory until a report 
showing the results of tests made has been rendered by the RAILWAYS REP- 
RESENTATIVE and the MANUFACTURER has received advice in writing 
that the wire may be shipped.” 


HUA 


The Conclusion 


What would such a detailed specification for car wire and cables avail this rail- 
way if it did not employ a thorough inspection service? It is not what you ask 
for on paper that counts but what you get for use on the car. 


a 
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| Arthur D. Little, Inc. 


An organization prepared to haridle all work which calls for the application 
of chemistry to electric railway engineering—such as fuel, lubricant and 
water analyses for the power department, wire and insulation analyses for 
the distribution department, timber preservative and protective paint analyses 
for the way department, bearing and trolley wheel metal, lubricant, paint, 
varnish and other analyses for the car equipment department. 
Correspondence regarding our service is invited. 


93 Broad Street Boston, Mass. 


Science Conserves 
Resoure 


SMM MMMM 


Ec 


ANNUAL CONVENTION SECTION 


Electric Railway Journal 


New York, September 18, 1915 


Volume XLVI 


FROM SAN DIEGO TO VANCOUVER 
AN ELECTRIC RAILWAY PARADISE, by Paul Shoup. 475 


BUSINESSLIKE METHODS IN HANDLING FREIGHT BY 
ELECTRIC RAILROADS, by J. McMillan 


NEW ALL-STEEL PASSENGER CARS FOR THE PACIFIC 
ELECTRIC RAILWAY, by Fred F. Small 


STANDARDIZATION OF TWELVE CAR TYPES INTO Two AT 
Los ANGELES, by EH. L. Stephens 


THE SECTIONALIZING OF ELECTRIC RAILWAY FEEDERS 
AT SAN DIEGO, by Homer MacNutt 


THE RISE AND DECLINE OF THE JITNEY IN ITS BIRTH- 
EAA OBO Ue itl cer CLUS otc) ee spandptcet ee oak oe aera en 500 


THE APPLICATION OF ESTABLISHED LEGAL PRINCIPLES 
TO THE JITNEY, by W. E. Dunn 


RECREATION AND WELFARE WORK FOR LOS ANGELES 
RAILWAY EMPLOYEES, by L. O. Lieber 


HANDLING TRAFFIC TO THE PANAMA-CALIFORNIA EX- 
POSITION AT SAN DIEGO, by B. M. Warner.... 508 


ECONOMICS OF THE JITNEY PROBLEM FROM A TRACTION 
COMPANY’S VIEWPOINT, by C. N. Black 


FRONT-END FARE COLLECTION IMPROVES SERVICE AT 
SAN HRANCISCO, OY Henry LD. SONeS. 2.0.6. 02. BLD 


THE DEVELOPMENT OF A LIGHT, LOW-FLOOR CAR FOR 
SAN FRANCISCO, by Jesse M. Yount 


USE OF THE VACUUM SYSTEM FOR CLEANING CARS IN 
SAN FRANCISCO, by F. W. Allen 


IMPROVEMENTS IN TRANSIT LINES TO HANDLE EXPO- 
SITION TRAFFIC, by T. A. Cashin 


REDUCTION IN POWER COST EFFECTED BY THE USE OF 
COASTING RECORDERS, by W. R. Alberger 


TIME-TABLE PRACTICE OF THE SAN FRANCISCO-OAK- 
LAND TERMINAL RAILWAYS, by U. S. Sliter... 521 


SAN FRANCISCO-OAKLAND TERMINAL RAILWAYS WAY 
STANDARDS, by George H. Binkley 


CAR MAINTENANCE ON THE SAN FRANCISCO-OAKLAND 
TERMINAL RAILWAYS, by George St. Pierre... 527 


Contents 


Pages 473 to 574 


MAINTAINING PROPER RELATIONS BETWEEN A RAILWAY 
AND ITS CAR MEN, by George H. Harvris...... 531 


BUILDING UP LocAL PLEASURE TRAVEL TO POINTS IN 
THE EAST BAY CITIES, by J. H. Brown 


SIGNAL OPERATION ON THE OAKLAND, ANTIOCH & 
EASTERN RAILWAYS, by F. A. Miller 


SIGNAL, BONDING AND CONTACT RAIL NOTES ON THE 
NORTHWESTERN PACIFIC, by F. T. Vanatta.... 539 


MAINTENANCE OF A 1200-VoLT CATENARY ON SOUTH- 
ERN PACIFIC LINES, by Jesse B. Nichols....... 543 


NOTES ON SOUTHERN PACIFIC ELECTRIC SERVICE IN 
THE BAY CITIES, by J. C. McPherson 


MAINTENANCE OF 1200-VoLT D.C. CARS BY THE SOUTH- 
ERN PACIFIC COMPANY, by R. LH. Hewitt....... 546 


OPERATION OF A 1200-VOLT DIRECT-CURRENT DISTRI- 
BUTION SYSTEM, by J. Johansen 


MAINTENANCE OF 1500-VoLT D.C. CARS BY THE SOUTH- 
ERN. PACIFIC COMPANY, by EH. Sears.......... 551 


MAINTENANCE OF 1200-VoLT D.C. CARS BY THE OREGON 
ELECTRIC RAILWAY, by D. I. Clough 


SIGNAL MAINTENANCE ON THE 1200-VOLT OREGON 
ELECTRIC RAILWAY, by E. R. Cunningham.... 557 


How A RAILWAY HELPS THE FARMER TO PRODUCE BIG- 
GER AND BETTER Crops, by H. A. Hinshaw 


EFFECT OF PUBLICITY ON THE JITNEY MOVEMENT IN 
PORTLAND, by F. W. Hild 


TRAFFIC ANALYSIS AND SCHEDULE PLANNING AT PORT- 
LAND, ORE., by Fred Cooper 


DEPARTMENTAL WoRK PLANNING SYSTEM AT PORT- 
LAND, by F. P. Maize 


THE AUTO-BUS AS AN AUXILIARY TO INTERURBAN RAIL- 
WAYS, by A. W. Leonard 


THE ONE-MAN CAR AS AN EFFECTIVE MEANS OF RE- 
DUCING HEADWAY, by G. A. Richardson 


THE USE OF COASTING RECORDERS RESULTS IN ECONOM- 
IES AT VANCOUVER, by W. G. Murrin 


JAMES H. McGRAw, President. 


A. E. CLIFFORD, Secretary. 


J. T. De Mort, Treasurer. H. W. BLAKE, Editor. 


McGraw Publishing Company, Inc. 


Cuicagco, 1570 Old Colony Bldg. 
CLEVELAND, Leader-News Bldg. 
PHILADELPHIA, Real Estate Trust Bldg. 


239 West 39th St., New York City 


United States, Mexico, Cuba, Porto Rico, Hawaii, or the Philippines, $38 per year; Canada, $4.50; 
CopyricHr 1915, by McGraw PUBLISHING COMPANY, Inc. Published Weekly. 


SAN FRANCISCO, 502 Rialto Bldg. 
DrNveR, Boston Bldg. 
Lonpon, 10 Norfolk St., Strand. 


elsewhere, $6. Single copy, 10c. 
Entered at N. Y. Post Office as Second-Class Mail. 


No back volumes for more than one year, and no back copies for more than three months, 


Circulation of this issue 9000 copies. 


0 ELECTRIC RAILWAY JOURNAL [SEPTEMBER 18, 1915 


moO 


2 


= 


(We 


The Peacock 
in San Francisco 


Yes, they are there. On the cars you see at the Exposition and | 
on the cars you ride in to get there. 335 equipments are in 

Write for “The Brake Book,” a service on the United Railroads of San Francisco and 336 on 
series of time-saving data sheets the Municipal Railways of San Francisco. ie 


act ag a 


LANA 


Even under normal traffic conditions, car operation in the Ex- 
position City requires the highest efficiency from brakes. This 9 
year a large travelling population has greatly increased the # 
Te MeEcentie brake requirements. ' 
Drum 
Peacock brakes are daily doing their work on the San Fran- | 
cisco hills and in its crowded streets. 


This is the condition wherever the Peacock Improved Brake 
is used—in Vancouver, Seattle, San Diego, Chicago, Detroit, 9 
St. Louis, Cincinnati, New York and other large cities. These 9 
brakes are satisfactory in action because their design is the | 
result of over ten years’ experience and co-operation with | 
railway. men. 


NATIONAE BI 


ELLICOTT SQUARE 
000000000 
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Peacock Improved Brake 
The Hand Brake With the Air Brake Efficiency 


The Forged 

att ; : é Staff Fit 

meets the newer conditions which have arisen from the general in- 
crease of speed and weight of railway cars. 


It conserves power and effort which are big factors in braking costs. 
The main points of improvement in the Peacock Improved Brake 
are: 


Automatic stop to check unwinding of drum beyond full release; 
square cored pinion to admit of square forged staff fit; light frame 
designed to prevent chain from coming in contact with it; ratchet 
wheel need not be removed when fitting staff. 


One of the latest types of Peacock is the extremely light type 
G brake. This is designed for very light-weight cars and weighs 
only 25 pounds. 


AK E COMPANY 


BUFFALO, 
EE EEE 


su 
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IHIARRY VISSERING AND COMPANY (lnc.) 


MANUFACTURERS OF 


RAILWAY SUPPLIES AND EQUIPMENT, Chicago and Louisville 
THE “VILOCO” AUTOMATIC SAND DRYER 


Size No. One. Hopper Capacity 
3 cu. yd. Daily output 15 to 
20 cu. yd. or more, depending 
on moisture in sand. 


FIRE DOOR 


HOPPER BASE—-> 


ee 


CLEANING SLIDES 
GRATE SHAK 


COMBINED DUMPING 
| & SHAKING GR, 


The “Viloco” Dryer is positively automatic. Note the cast iron grating 
between body of sand and the stove, through which grating the sand runs 
freely as fast as it dries. This arrangement prevents wet sand coming 
in contact with stove and allows the moisture and vapor to escape between 
grating and stove into stack through holes at the top of the heat chamber. 


As sand does not come in contact with the stove, all possible burning 
out of stove is removed. Ample cleaning slides are provided around the 
entire hopper base to facilitate ready removal of any material that will 
not pass through the cast iron grating. 


TRADE MARK 


u” 
HOPPER fy 
STEEL PLATE 


GRATING SLOTS 
Ye ie Us a” 


HEAT CHAMBER 


FIRE POT 


\< DRAFT DOOR 


> 


SAND OUTLET 
COMPLETELY 


GRATE DUMPER 


The grate is a combined shaking and dumping arrangement. Grate 
can be replaced through the large ash doors, thereby making it unnecessary 
to dismantle the dryer in order to renew the grate. 


Sand dryers, as usually constructed, consist of a stove surrounded by hop- 
per of wire netting. The sand coming in contact with the stove dries 
first and has no means of escape until all of the sand within the hopper is 
sufficiently dry to start running through the wire netting forming the hop- 
per. In the meantime, sand lying in contact with the stove becomes 
sufficiently hot to be thoroughly burned and materially assists in burning 
ou the stove itself. Sand which has been burned loses its value and use- 
ulness. 
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page number of each advertisement in this, the Annual 
Convention Section. 
For page numbers of advertisements appearing in 


Section. 


the Current News Section, 


see alphabetical index in that 


Ready-Reference Index 


to products manufactured by advertisers in this issue of Electric Railway Journal 


ORE than 300 different products are here listed. 


0 As far as possible advertisements are classified in 
The Alphabetical Index (see page 22) gives the 


Sections, so that those relating to the same kind of 
equipment or apparatus will be found together. 

If you do not find listed in these pages any product 
of which you desire the name of the maker, write or 
wire Electric Railway Journal, and we will promptly 


furnish the information. 


An asterisk (*) indicates advertisements appearing only in the International Edition. 


Acetylene Apparatus. 


(See Cutting 
Oxy-Acetylene.) 


Apparatus, | 


Acetylene Service. 


Davis-Bournonville Co. 
Oxweld Acetylene Co. 
Prest-O-Lite Co., Inc. 
Safety Car Heating & Light- | 

ing Co. | 
Searchlight Co., The. | 


Advertising, Street Car. 
Collier, Inc., Barron G. 


Air Cleaners. 
Lord Mfg. Co. 


Alloys and Bearing Metals. 
(See Bearings and Bearing 
Metals.) 


Alloys, Steel and Iron. 
Titanium: Alloy Mfg. Co. 


Amusement Devices. 


Este Co., The J. D. 
Fadgl Auto-Train, Inc. 
Strauss Bascule Bridge Co. 


Anchors, Guy. 


Johns-Manville Co., H. W. 
Ohio Brass Co. 
Westinghouse Elec. & M. Co. 


Anti-Climbers. 
Railway Improvement Co. 


Automatic Car Stops. 
Consolidated Car-Heating Co. 


Automobiles and Busses. 
Brill Co., The J. G. 
Fadgl Auto-Train, Inc. 
General Vehicle Co., Inc. 


Axle Straighteners. 
Columbia M. W. & M. I. Co. 


Axles, Car Wheel. 
Bemis Car Truck Co. | 
Brill. Con The IG 
Cambria Steel Co. 
Carnegie Steel Co. 
Cincinnati Car Co. 
*Hadfield’s, Ltd. 
National Tube Co. 
Niles Car & Mfg. Co. 
St. Louis Car Co. 
Standard Steel Works Co. | 
Taylor Elec. Truck Co. 
Westinghouse Elec. & M. Co. 


Babbitting Devices. 


American Gen’l Eng’g Co. 
Columbia M. W. & M. I. Co. | 


Badges and Buttons. 
International Register Co., The 


Bankers and Brokers. 


Coal & Iron National Bank. 
Halsey & Co., N. W. 


Batteries, Dry. 


Johns-Manville Co., H. W. 
Nungesser Carbon & Battery 


oO. 
Stackpole Carbon Co. 


Batteries, Storage. 


Edison Storage Battery Co. 
Electric Storage Battery Co. 


*Pritchett & Gold & Electrical | 


Power Storage Co., Ltd. 


Bearings and Bearing Metals. 


Ajax Metal Co. 

American General Engrg. Co. 
Bemis Car Truck Co. 
Columbia M, W. & M. I. Co. 
General Hlectrice Co. 

Long Co., E. G. 

More-Jones Brass & Metal Co. 
Post & Co., E. L. 

Railway Specialties Corpn. 

St. Louis Car Co. 

Taylor Elec. Truck Co. 
Westinghouse Elec. & M. Co. 


| Bearings, Center. 


Baldwin Loco. Works. 


Bearings, Oilless, Graphite, 
Bronze & Wooden. 


Graphite Lubricating Co. 


Bearings, Roller and Ball. 
Hess-Bright Mfg. Co. 
Railway Roller Bearing Co. 
SKF Ball Bearing Co. 


Bells and Gongs. 
Brill Co., The J. G. 
Electric Service Supplies Co. 
National Tube Co. 
Reiter, G. C. 
St. Louis Car Co. 


Benders, Rail. 
Niles-Bement-Pond Co. 
Wharton, Jr., & Co., Inc., Wm. 
Zelnicker Sup. Co., W. A. 


| Blasting Powder & Equipment. 


Du Pont Powder Co. 


Blow Torches for Soldering and 
Brazing. (See Cutting Ap- 
paratus, Oxy-Acetylene.) 


Blowers. 


General Electric Co. 
Westinghouse Elec. & M. Co. 


Boilers. 


Babcock & Wilcox Co. 
*Tosi, Franco. 


Boiler Cleaning Compounds. 


Dearborn Chemical Co, 
Johns-Manville Co., H. W. 


Boiler Coverings. 
Johns-Manville Co., H. W. 


Boiler Tubes. 
National Tube Co. 


Bond Clips. 
Electric Railway Improv. Co. 


Bond Testers. 


American Steel & Wire Co. 
Roller-Smith Co. 


Bonding Apparatus. 


Davis-Bournonville Co. 

rei Raiiway Improvement 
0. 

Ohio Brass Co. 

Oxweld Acetylene Co. 

Prest-O-Lite Co., Inc. 

Searchlight Co., The. 


Bonding Tools. 


American Steel & Wire Co. 
Electric Railway Improv. Co. 
Electric Service Supplies Co. 
Ohio Brass Co. 


Bonds, Rail. 


American Steel & Wire Co. 
Elec. Ry. Improvement Co. 
Hlectric Service Supplies Co. 
General Hlectric Co. 
Johns-Manville Co., H. W. 
Ohio Brass Co. 

Westinghouse Elec. & M. Co. 


Book Publishers. 
McGraw-Hill Book Co., Inc. 


Boring Tools, Car Wheel. 
Niles-Bement-Pond Co. 


Braces, Rail. 


Kilby Frog & Switch Co. 
Steel Car Furge Co. 


Brackets and Cross Arms. (See 
also Poles, Ties, Posts, Etc.) 


American Bridge Co. 
Bates Expanded Steel Truss 


Co. 
Electric Railway Equip. Co. 
Hlectriec Service Supplies Co. 
Int’l Creosoting & Constr. Co. 
Lindsley Bros. Co. 
Ohio Brass Co. 


Brake Adjusters. 


American Brake Co. 
Kerschner Co., Ine., W. R. 
Smith-Ward Brake Co. 


Brake Shoes. 


Amer. Brake Shoe & Fdy. Co. 
Barbour-Stockwell Co. 

Brill Co., The J. G. 

Columbia M. W. & M. I. Co. 
Long Co., E. G. 

St. Louis Car Co. 

Taylor Elec. Truck Co. 


Brakes, Brake 

Brake Parts. 

Allis-Chalmers Mfg. Co. 

American Brake Co. 

Brill Co., The J. G. 

*British Westinghouse Hlec. & 
Mfg. Co. 

Columbia M. W. & M. I. Co. 

Dayton Manufacturing Co. 

General Electric Co. 

Jones’ Sons Co., J. M. 

Long Co., E. G. 

Lord Mfg. Co. 

National Brake Co. 

St. Louis Car Co. 

Taylor Elec. Truck Co. 

U. S. Metal & Mfg. Co. 

Westinghouse Trac. B. vo. 


Systems and 


Bridges and Buildings. 


American Bridge Co. 
Belmont Iron Works. 
Strauss Bascule Bridge Co. 


Brooms, Track, Steel or Rattan. 


Paxson Co., J. W. 
Zelnicker Sup. Co., W. A. 


Brush Holders. 


Anderson Mfg. Co., A. & J. M. 
Railway Specialties Corpn. 


Brushes, Carbon. 


Calebaugh Self - Lubricating 
Carbon Co., Inc. 

Dixon Crucible Co., Jos. 

General Electric Co. 

Jeandron, W. J. 

Le Carbone Co. 

Morgan Crucible Co. 

Nungesser Carbon & Battery 
Co. 

Railway Specialties Corpn. 

Speer Carbon Co. 

Stackpole Carbon Co. 

Westinghouse Elec. & M. Co. 


Buckets, Grab. 
Beaumont Co., R. H. 


Bumpers, Car Seat. 


Blec. Service Supplies Co. 
Imeprial Rubber Co. 
Massachusetts Chemical Co. 
Walpole Tire & Rubber Co. 


Bunkers, Coal. 


American Bridge Co. 
Beaumont Co., R. H 


Bunting. 
Boyle & Co., Ine., John. 


Bushings, Fibre. 
Diamond State Fibre Co. 


Bushings, Graphite and Wooden. 
Graphite Lubricating Co. 


Bushings, Rubber. 
Imperial Rubber Co. 


Bushings, Steel and Brass. 
Railway Specialties Corpn. 


Buttons. (See Badges and 
Buttons.) 
Cables. (See Wires and Cables.) 


Carbon Brushes. (See Brushes, 


Carbon.) 


Car Equipment. (For Fenders, 
Heaters, Registers, Wheels, 
etc.—see those headings.) 


Car Trimmings. (For Curtains, 
Registers, Doors, Seats, etc. 
—See those headings.) 


Cars, Passenger, Freight, Ex- 


press, etc. 
American Car Co. 
Brill Co., The J. G. 
Cambria Steel Co. 
Cincinnati Car Co. 
Internal Combustion Locomo- 
tive Co. 
Jewett Car Co. 
Jones’ Sons Co., J. M. 
Kuhlman Car Co., G. C. 
Laconia Car Co. 
Niles Car & Mfg. Co. 
Pressed Steel Car Co. 
St. Louis Car Co. 
Southern Car Co. 
*United Electric Car Co., Ltd. 
Wason Mfg. Co. 
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York Clearing House 
BANK 


Our Resources 
$10,000,000.00 


Our Capital Surplus 
and Profits are 
$1,671,380.94 


Bond Tester in Use, and Scale. 
Correspondence Solicited 


Rapid and Accurate 
Testing of Bonds 


is something which was more of a desire 
than an expectation before the advent of 
the 


Out-of-town Accounts invited 


The Coal & Iron 
National Bank 
of the City of New York 


Use Us as Your New 
eee 


BOND TESTER 


which makes it possible to test all kinds 
of bonds, good, bad and indifferent, with 
speed and accuracy. 

There is no computation; no sliding of 
contacts along the rail; no trying again and 
again to determine whether there is absence 
of sound in a telephone receiver ; no lugging 
around of a heavy, unwieldy, more or less 
satisfactory outfit. 


This is All There is to Do:— 


connect contact bar and instrument. Drop 
contact bar on rail, turn button until gal- 
vanometer needle comes to zero, read resist- 
ance of bond, go to the next bond and 
repeat. 


SIMPLE, ISN’T IT? 


Standard sensibility types for all ordi- 
nary work. 
High sensibility types for special work. 


Who 
Makes 
the 
Best 


product in a given line? 


The man who can answer that ques- 
tion authoritatively and without bias 
regarding material used by his depart- 
ment is a valuable man. 


In this number you will find adver- 
tisements on practically all of the ma- 
terial used by YOUR department. 


Who makes the best? 


Send for Bulletin Sheet No. 92 


Roller-Smith Company 


203 Broadway, New York 


Monadnock Block Williamson Building 
Chicago Cleveland 
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to products manufactured by advertisers in this issue of Electric Railway Journal 


Ready-Reference Index 


Cars, Second-Hand. 


Cutter Co., F. B. 
Kerschner Co., Inc., W. R. 


Cars, Self-Propelled. 
*British Westinghouse Elec. & 
Mfg. Co. 
Electric Storage Battery Co. 
General Electric Co. 
Internal Combustion Locomo- 
tive Co. 


Castings, 
per. 
Anderson M. Co., A. & J. M. 


Composition or Cop- 


Castings, Gray Iron and Steel. 
Amer. Brake Shoe & Fadry. Co. 
American Bridge Co. 
American Gen’l Eng’g Co. 
Bemis Car Truck Co. 
Coiumbia M. W. & M. I. Co. 
Falk Co., The. 

*Hadfield’s, Ltd. 

Jones’ Sons Co., J. M. 

Long Co., i ; 

St. Louis Car Co. 

St. Louis Steel Foundry. 
Standard Steel Works Co, 
Union Spring & Mfg. Co. 
Wharton, Jr., Wm. & Co., Ine. 


Castings, Malleable and Brass. 
Amer. Brake Shoe & Fdry. Co. 
American Gen’l Eng’g Co. 
Bemis Car Truck Co, 
*Hadfield’s, Ltd. 

Long Co., E. G. 
St. Louis Car Co. 


ore ets and Retrievers, Trol- 
ey. 
Earll, C. I. 


Eclipse Railway Supply Co. 
Electric Service Supplies Co. 
Kerschner Co., Inc., W. R. 
Long Co., E. 

Lord Mfg. Co. 

New Haven Trolley Supply Co. 
Ohio Brass Co. 
Wasson Eng’g & 


Supply Co. 
Wood Co., Chas. N. 


Ceiling, Car. (See Headlining.) 
Chain and Belt Machinery. 
Beaumont Co., R. H. 


Change Carriers. 
McGill Ticket Punch Co. 


Charging Sets, Storage Battery. 
General Electric Co, 


Check Plates, Manganese Bronze. 
Ajax Metal Co. 
Railway Specialties Corpn. 


Cheese Cloth. 
Boyle & Co., Inc., John. 


Chemists. 
Little, Inc., Arthur D. 


Circuit Breakers. 
Cutter Electrical & Mfg. Co. 
General Electrie Co. 
Westinghouse Elec. & M. Co. 


Clamps and Connectors’ for 
Wires and Cables. 
American Gen’l Eng’g Co. 
Anderson M. Co., A. & J. M. 


Clark Elec. & Mfg. Co. 
Dossert & Co. 

Electrical Engrs. Equip. Co. 
Electric Service Supplies Co. 
General Electric Co. 

Hatch, Edwin G. 

Klein & Sons, Mathias, 

Ohio Brass Co. 
Westinghouse Elec. & M. Co. 


Cleaners and Scrapers, Track. 
(See also Snow - Plows, 
Sweepers and Brooms.) 

Brill) -Co., The J. G, 
Cincinnati Car Co. 

Ohio Brass Co, 

Root Spring Scraper Co. 
Van Dorn & Dutton Co. 


Cleats, Car Wiring. 
General Plectric Co. 


Clusters and Sockets. 
Dayton Manufacturing Co. 
General Electric Co. 
Safety Car Heating & Light- 
ing Co. 


Coal and Ash Handling. 


Beaumont Co., R. H. 
Green Engineering Co. 


Coasting Clocks. 
Railway Improvement Co. 


Coil Banding and Winding Ma- 
chines, 
American Gen’l Eng’g Co. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 


Coil Impregnation. 
Vacuum Impregnating Wks. 


Coils, Armature & Field. 
Cleveland Armature Works. 
Columbia M. W. & M. I. Co. 
D & W Fuse Co. 

General Electric Co. 
Mica Insulator Co. 
Westinghouse Elec. & M. Co. 


Coils, Choke & Kicking. 
Electric Service Supplies Co. 
General Electric Co. 
Westinghouse Elec. & M. Co. 


Coin-Counting Machines. 
International Register Co., 


e. 
Johnson Fare Box Co. 


Commutator Slotters. 
American General Eng’g Co. 
General Electric Co. 
Railway & Industrial Eng’g 


oO. 
Westinghouse Elec. & M. Co. 
Wood Co., Chas. N. 


Commutator Truing Devices. 


American General Eng’g Co. 
General Electric Co. 


Commutators or Parts. 
American General Eng’g Co. 
Cameron Electrical Mfg. Co. 
Cleveland Armature Works. 
Columbia _M. W. & M. I. Co. 
General Electric Co. 

Long Co., E. G. 
Mica Insulator Co. 
Westinghouse Elec. & M. Co. 


Compressors, Air. 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse Trac. B. Co. 


Condensers. 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse BPlec. & M,. Co. 
Wheeler Mfg. Co., C. H. 


Conduit Cleaning Devices. 
Cope, T. J. 


Conduit Fittings. 
Elicon Co. 


Conduits. 


Fibre Conduit Co. 

Johns-Manville Co., H. W. 

Standard Underground Cable 
Co. 


Conduits, Flexible. 
Tubular Woven Fabric Co. 


Controller Fingers. 
Lord Mfg. Co. 


Controller Handles. 
Lerd Mfg. Co. 


Controller Regulators. 
Hlectric Service Supplies Co. 


Controllers or Parts. 
Allis-Chalmers Mfg. Co. 
American General Eng’g Co. 
*British Westinghouse Elec. & 

Mfg. Co. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Kerschner Co., Inc., W. R. 
Westinghouse Elec. & M. Co. 


Controlling Systems. 
General Electric Co. 


Westinghouse Elec. & M. Co. 
Converters, Rotary. 

Allis-Chalmers Mfg. Co, 

*Bruce-Peebles Co. 

General Electric Co. 

Westinghouse Hlec. & M. Co. 


Conveying and 
chinery. 
American Bridge Co. 
Beaumont Co., R. H. 
Green Engrg. Co. 
*Hadfield’s, Ltd. 


Hoisting Ma- 


Cooling Ponds. 
Spray Engineering Co. 


Cord, Bell, Trolley, Register, etc. 
Brill Co., The J. G. 
Flectric Service Supplies Co. 
Imperial Rubber Co. 
International Register on, 

The. 

Long Co., E. G. : 
20ebling’s Sons Co., John A. 
Samson Cordage Works. 
Silver Lake Co. 


Cord Connectors & Couplers. 
Electric Service Supplies Co. 
Samson Cordage svorks. 
Wood Co., Chas. N. 


Cotton Duck. 


Boyle & Co., Inec., John. 


Couplers, Car. 
Brill Co., The J..G. 
Cincinnati Car Co. 
Long Co., E, G. 
Ohio Brass Co. 
Van Dorn Coupler Co. 
Westinghouse Trac. B. Co, 


Cranes. (See also Hoists.) 
Allis-Chalmers Mfg. Co. 
Beaumont Co., R. H. 
Niles-Bement-Pond Co. 
Thew Automatic Shovel Co. 
Van Dorn & Dutton Co, 


Creosoting. (See Wood Pre- 
servatives.) 


Cross Arms. (See Brackets.) 


Crossing Foundations. 
International Steel Tie Co. 


Crossing Siqnals. (See Signals, 


Crossing.) 


Crossings, Track. (See Track 


Special Work.) 


Culverts. 
Canton Culvert & Silo Co. 


Curtains and Curtain Fixtures. 


Brill Co., The J. G. 

Curtain Supply Co._ 

Dayton Manufacturing Co. 
Edwards Co., Inc., The O. M. 
Blectric Service Supplies Co. 
Hartshorn Company, Stewart. 
Pantasote Co. : 
Railway Supply & Curtain Co. 
St. Louis Car Co. 


Cushions, Field Coil. 


Massachusetts Chemical Co. 
Walpole Tire & Rubber Co. 


Cutting Apparatus, Oxy-Acety- 
lene. 
Dayis-Bournonville Co. 
Oxweld Acetylene Co. 
Prest-O-Lite Co., Inc. : 
Safety Car Heating & Light- 


ing Co. 
Searchlight Co., The. 


Derailing Devices. (See also 


Track Work.) 
Buda _ Co. i 
Cleveland Frog & Crossing Co. 
U. S. Metal & Mfg. Co. e 
Wharton, Jr., & Co., Inc., Wm. 


Despatching Systems. 
Simmen Automatic Ry. 
Co. 


Sig. 


Destination Sians, Car. 


Electric Service Supplies Co. 
Columbia Mach. Wks. & M. I. 


Co. g f 
*Equipment & Engineering Co. 
Western Electric Co. 


Detective Service. 


Drummond’s Detective Agency. 
Wisch Service, P. Edward. 


Door Operating Devices. 


Consolidated Car-Heating Co. 
National Pneumatic Co. 


Doors and Door Fixtures. 
Brill Co., The J. G. 
Edwards Co., Inc., The O. M. 
General Electric Co. 
Hale & Kilburn Co, 
National Pneumatic Co. 
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Fire Extinguisher 


the safle extinguisher 
for dangerous arcs 


' 


for every danger point in sht 


Send for £lectrical Po 


C EGONOMY cizeriaze FUSES 3 


SAFETY FIRST—ECONOMY NEXT 


Non-renewable fuses are an expense. A good, renewable fuse is an investment. 
The only good Renewable Fuse on the market is marked ‘“‘Economy”’ 
Write fcr Catolog No. 2 and Bulletin 


ECONOMY FUSE & MFG. COMPANY, KINZIE AND ORLEANS STS., CHICAGO 


Here’s How Impregnation Will Save Your Motor Fields 


The difference between the first cost and the scrap value of a 50 lb. 
field coil is about $9.50. We will reclaim and impregnate your ol 
coils for $4.00, saving $5.50. You will have a coil as good as new. 
with a life of at least five years. Defective Field Coils lead to: 
Burnt Motor Leads, Flat Commutators, Roasted Armatures, Over- 
heated Motors, Flashovers, Burnt Controllers and Brush holders. 
Blowing of Circuit Breaker and excess line loading. 


Good Coil Impregnation assures long life, prevents motor and con- 
troller troubles and maintains high efficiency. 


Get our figures on rejuvenating your old coils. 


Vacuum Impregnating Works 
626 South Federal Street, Chicago, IIl. 


Motor and Generator Coils being Rejuvenated 
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Ready-Reference Index 


to products manufactured by advertisers in this issue of Electric Railway Journal 


Doors, Asbestos. 
Johns-Manville Co., H. W. 


Doors, Folding Vestibule. 
National Pneumatic Co. 


Doors, Steel Rolling. 
Kinnear Mfg. Co. 


Doors, Trap. 


Edwards Co., Inc., The O. M. 


Draft Rigging. (See Couplers.) 


Drills, Track. 


American Steel & Wire Co. 
Electric eryige Supplies Co. 
Long Co., G. 

Niles- Bonont Pond Co. 
Ohio Brass Co. 


Dryers, Sand. 


Electric Service Supplies Co. 
Vissering & Co., Inc., Harry. 
Zelnicker Sup. Co., Ww. A. 


Engineers, Consulting, Contract- 
ing and Operating. 


Archbold-Brady Co. 
Arnold Co. 

Belmont Iron Works. 
Bemis, Anthony J. 
Burch, Edw. P. 
Byllesby & Co., H. M. 
Drum & Co., A. L. 

Ford, Bacon & Davis. 

Greims Corporation, H. E. 
Gulick-Henderson Co. 
Hatch, EB. G. 

Hovey, M. H. 

Hunt & Co., Robert W. 
Jackson, D. C. & Wm. B. 
Little, Arthur D., Inc. 
Richey, Albert S. 

Roosevelt & Thompson. 
Sanderson & Porter. 
Sargent & Lundy. 

Scofield Engineering Co. 
Stone & Webster. 

Vacuum Car Won tlerlns Co. 
White & Co.,.J. G. 
Woodmansee & Davidson, Inc. 


Engines, Gas and Oil. 


Allis-Chalmers Mfg. Co. 
*Tosi, Franco. 
Westinghouse Elec. & M. Co.. 


Engines, Steam. 


Allis-Chalmers Mfg. Co. 
*Tosi, Franco. 
Westinghouse Elec. & M. Co. 


Fare Boxes. 


American General Eng’g Co. 
Brill Co., The J. G. 

Cleveland Fare Box Co. 
Dayton Fare Recorder Co. 
International Register Co., The 
Johnson Fare Box Co. 

Ohmer Fare Register Co. 


Fences and Fence Posts. 


American Steel & Wire Co. 
Carbo Steel Post Co. 


Fencing Wire. 
American Steel & Wire Co. 


Fenders and Wheel Guards. 


Brill Co., The J. G. 
Cincinnati Car Co. 
Cleveland kare Box Co. 
Consolidated Car Fender Co. 
Eclipse Railway Supply Co. 
Electric Service Supplies Co. 
Lord Mfg. Co. 

Parmenter F. & W. G. Co. 
Root Spring Scraper Co. 
Star Brass Works. 


Fibre. 


Diamond State Fibre Co. 
Westinghouse Elec. & M. Co. 


Fibre Tubing. 


Diamond State Fibre Co. 
Fibre Conduit Co. 
Johns-Manville Co., H. W. 
Westinghouse Hlec. & M. Co. 


Field Coils. (See Coils.) 


Fire Extinguishing Apparatus. 


Imperial Rubber Co. 
Johns-Manville Co., 
Pyrene Mfg. Co. 


EW. 


Fireproofing Materials. 
Johns-Manville Co., H. W. 


Flooring Composition. 
American Mason Safety Tread 


0. 
Johns-Manville Co., H. W. 


Forgings. 


Standard Steel Works Co. 
Steel Car Forge Co. 


Frogs, Track. (See Track Work.) 


Furnaces. (See Stokers.) 


Furniture, Metal Office. 
Edwards Co., Ine., The O. M. 


Fuses and Fuse Boxes. 
American General Eng’g Co. 
Chicago Fuse Mfg. Co. 
Columbia M, W. & M., I. Co. 
D & W Fuse Co. 

General Electric Co. 
Johns-Manville Co., H. W. 
Westinghouse Elec. & M. Co. 


Fuses, Refillable. 
Columbia M. W. & M. I. Co. 
Daum Co., A. F. 
Economy Fuse & Mfg. Co. 
General Electric Co. 
Johns-Manville Co., H. W. 


Gaskets. 


Diamond State Fibre Co. 
Imperial Rubber Co. 
Johns-Manville Co., H. W. 
Power Specialty Co. 


Gas Producers. 
Westinghouse Elec. & M. Co. 


Gates, Car. 


Brill Co., The J, G. 
Cincinnati Car Co. 
Jewett Car Co. 


Gages, Oil and Water. 
Ohio Brass Co. 


Gear Blanks. 


Carnegie Steel Co. ° 
Diamond State Fibre Co. 
Standard Steel Works Co. 


Gear Cases. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 
Kerschner Co., Inc., R. 
Westinghouse "Elec. & M. Co. 


Gears and Pinions. 
American Gen’l Eng’g Co. 
Bemis Car Truck Co. 
Columbia M. W. & M. I. Co. 
Diamond State Fibre Co. 
Electric Service Supplies Co. 
General Electric Co. 
*Hadfield’s, Ltd. 


Kerschner me Inc., W. R. 
Long Co., 
Nuttall oe iy, 1D) 


Van Dorn & Dutton Co. 


Generating Sets, Gas-Electric. 
General Elec. Co. 


Generators, Alternating Current. 


Allis-Chalmers Mfg. Co. 
*Bruce-Peebles & Co., Ltd. 
General Electric Co. 
Westinghouse Elec. & M. Co. 


Generators, Direct Current. 


Allis-Chalmers Mfg. Co. 
*Bruce-Peebles & Co., 
*Dick, Kerr & Co. 
General Electric Co. 
Westinghouse Hlec. & M. Co. 


Ltd. 


Gongs. (See Bells and Gongs.) 


Graphite. 
Dixon Crucible Co.. Joseph. 
Morgan Crucible Co. 


Greases, (See Lubricants.) 


Grinders and 


Goldschmidt-Thermit Co. 
*Hadfield’s, Ltd. 

Indianapolis Switch & Frog Co. 
Railway Track-work Co. 

U. S. Metal & Mfg. Co. 


Grinders, Portable, Electric. 
*Hquipment and Eng’rg Co. 
General Electric Co. 
Goldschmidt-Thermit Co. 
Kerschner Co., Inc., W. R. 
Indianapolis Switch & Frog Co. 
Railway ee work Co. 
Se EB. 

. S. Metal ee Mfg. Co. 


Guards, Cattle. 
American Bridge Co. 


Guards, Trolley. 


Electric Service Supplies Co. 
Ohio Brass Co. 


Harps, Trolley. 
American Gen’l Eng’g Co. 
Anderson M. Co., A. & J. M 
Bayonet Trolley Harp Co. 
Electric Service Supplies Co. 
Hensley Trolley & Mfg. Co. 
More-Jones Brass & Metal Co. 
Nuttall Co., R. D. 
Star Brass ‘Works. 
Universal Trolley Wheel Co. 


Grinding Wheels. 


Headlights. 


Dayton Manufacturing Co. 
Electric Service Supplies Co. 
Esterline Co., The. 
General Electric Co. 
Jones’ Sons Co., J. 
Long Co., E. G 
Ohio Brass Co. 

St. Louis Car Co. 
Westinghouse Elec. & M. Co. 


M. 


Headlining, 


Keyes Products Co. 
Kerschner Co., Inc., W. R. 
Pantasote Co. 


Heaters, Car (Electric). 


Consolidated Car-Heating Co. 
Johns-Manville Co., H. W. 
Smith Heater Co., Peter. 


Heaters, Car, Hot Air. 


Cooper Heater Co. 


Smith Heater Co., Peter. 


Heaters, Car, Hot Water. 


Cooper Heater Co. 
Smith Heater Co., Peter. 


Heaters, Car, Stove. 
Blectric Service Supplies Co. 


Height Adjusters, Car. 
Elicon Co. 


Hoists and Lifts. 


Duff Manufacturing Co. 

Ford Chain Block & Mfg. Co. 
Niles-Bement-Pond Co. 

Van Dorn & Dutton Co. 


Hose Bridges. 
Ohio Brass Co. 


Hose, Pneumatic & Fire. 


Imperial Rubber Co. 
Johns-Manville Co., H. W. 


Hydraulic Machinery. 


Allis-Chalmers Mfg. Co. 
Niles-Bement-Pond Co. 


Hydrogrounds. 
Lord Mfg. Co. 


Impregnating Apparatus, (See 
Vacuum Drying Apparatus.) 


Lnspection. - 
Electrical Testing Lab’s., 
Hunt & Co., Robt. W. 
Little, Inc., Arthur D. 


Inc. 


Inspection Cars, 
Buda Co. 
Fairmount Gas Engine & Rg. 
Motor Car Co. 


Instruments, Measuring, Testing 
and Recording. 

Esterline Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Railway Improvement Co. 
Roller-Smith Co. 
Sangamo Hlectric Co. 
Thompson-Levering Co. 
Westinghouse Elec. & M,. Co. 
Weston Elec’l Instrument Co. 
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Railway Devices of Known Merit 


Powerful and Compact 


The Lord Differential 
Staffless Brake 


An Emergency handbrake for heavy cars and 
crowded platforms 


Its lightness in relation to its strength is remarkable. Here 
is the old mechanical principle of the differential applied 
to car braking, solving the most exacting car design prob- 
lems. Especially designed to meet the needs of a vertical 
wheel hand brake without bevelled gearing. Any needed 
power. Has an adjustable check. Space required below 
platform can be reduced to one (1) inch, if necessary. 
Total weight, 99 pounds. Fully described in our new 
28-page Catalog. 


An excellent and well known be 
device made better still— The Giant 


Perfected Brake 


The lightest yet strongest GEARED brake ever designed. Weight 
only 45 pounds. 

The superior feature of the Giant Brake as manufactured by the Ster- 
ling-Meaker Company was its patented quick-winding, sure take-up 
and narrow spindle gear drum. 

Among the new advantages are: (1) an automatic adjustable stop; 
(2) provision for automatic oiling of both pinion and gear shaft from 
one oil cup; (3) inverted drum alternative for cars having brake 
rigging close to platform. 


The Original Sterling 
Trolley Base 


The well-known device that has never been suc- 
cessfully imitated. 
The “Sterling” is a light weight, low level, roller 
bearing base of proven merit. 


Other L. M. Co. Devices: 


The “Screenless’ Air Strainer (Spencer patents), 
the Multi-Vapo-Gap Lightning Arrester, Garton 
Hydrogrounds, the “Q-P” Trolley Catcher, “Ster- 
ling’ Fenders, Wheelguards, Sand Boxes and 
Ticket Punches, Trigger-lock Reversible Controller 
Fingers, Controller Handles, Friction and Insu- 


lating Tape. 
LORD MANUFACTURING COMPANY 


New General Offices: 105 W. 40th St., N. Y. Factory: Bush Terminal, B’klyn, N. Y. 
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Insulating Cloth, Paper and 


Tape. 


Anchor Webbing Co. 
Diamond State Fibre Co. 
General Electric Co. 

Hope Webbing Co. 

Imperial Rubber Co. 
Johns-Manville Co., H. W. 
Lord Mfg. Co. | 
Massachusetts Chemical Co. 
Mechanical Rubber Co. 

Mica Insulator Co, 

Okonite Co., The. 
Sherwin-Williams Co. 
Standard Paint Co. 

Walpole Tire & Rubber Co. 
Westinghouse Elec. & M. Co. 


Insulations. (See also Paints.) 
Anderson M. Co., A. & J. M. 
Diamond State Fibre Co. 
Electric Service Supplies Co. 
General Electric Co. 
Imperial Rubber Co. 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Sherwin-Williams Co. 
Sterling Varnish Co. 
Walpole Tire & Rubber Co. 


Westinghouse Elec. & M. Co. 


Insulators, Three. 
Holden, R. R. 


Insulators, Line, Including 3rd- 
Rail. (See also Line Material.) 


Anderson M. Co., A: & J. M. 
Drew Elec, & Mfg. Co. 
es Railway Equipment 


Electric Service Suppplies Co. 

General Electric Co. 

Johns-Manville Co., H. W. 

Ohio Brass. Co. 

Pittsburgh High Voltage Insu- 
lator Co. 

Westinghouse Elec. & M. Co. 

Whiter .Co:.D. iC 


Fire. 
Marsh & McLennan. 


Insurance, 


Inventions Developed and Per- 
fected. 


*Peters & Co., G. D. 


Jack Boxes. (See also Tele- 
phone Apparatus and Parts.) 


Electric Service Supplies Co. 


Jacks. (See also Cranes, Hoists 
and Lifts.) 


American Gen’l Eng’g Co. 
Brill_Co:, sthe: J. 0G: 

Buckeye Jack Mfg. Co. 
Columbia M. Wks. & M. I. Co. 
Cope, T. J. 

Duff Manufacturing Co. 


Rail. 


Carnegie Steel Co. 
Falk Co., The. 
*Hadfield’s, Ltd. 
Rail Joint Co. 
Zelnicker Supply Co., 


Joints, 


Ww. A. 


Journal Boxes. 


Bemis Car Truck Co. 

Brill Co., The J. G. 
Hess-Bright Mfg. Co. 
Long Co., B. G. 

Railway Roller Bearing Co. 
SKF Ball Bearing Co. 


Union Spring & Mfg. Co. 


Junction Boxes, 


Electrical Engineers Equip. 
oO. 
Johns-Manville Co., H. W. 


Standard Underground Cable 
Co. 


Laboratory. 


Little, Inc., Arthur D. 


Lamp Guards and Fixtures. 


Anderson M. Co., A.& J.M. | 
Dayton Manufacturing Co. 
Blectric Service Supplies Co. 
General Electric Co. 
Johns-Manville Co., H. W. 
Safety Car-Heating & Light- 
ing Co. 
Westinghouse Elec. & Mfg. Co. 


Lamps, Acetylene, 


Prest-O-Lite Co., Inc. 


Lamps, Arc and Incandescent. 
(See also Headlights.) 


Anderson M. Co., A. & J. M. 
*Dick, Kerr & Co., Ltd. 
General Electric Co. 
Westinghouse Elec. & M. 
Westinghouse Lamp Co. 


Co. 


Lamps, Signal and Marker. 
Ohio Brass Co. 


Lathes, Car Wheel, 
Niles-Bement-Pond Co. 


Lifters, Car Step. 
Consolidated Car Fender Co. 


Lighting Fixtures, Car. 


Dayton Manufacturing Co. 
Safety Car Heating & Light- 
ing Co. 


Lightning Protection. 


Anderson M. Co., A. & J. M. 

Electric Service Supplies Co. 

General Hlectric Co. 

Lord Mfg. Co 

Ohio Brass Co, 

Railway & Industrial Engrg. 
(e) 


oO. 
Westinghouse Elec. & M, Co. 


Line Material. (See also Brack- 
ets, Insulators, Wires, etc.) 


American Gen’l Eng’g Co. F 
Anderson M. Co., A. & J. M. 
Archbold-Brady Co. 
Clark Elec. & Mfg. Co. 
Diamond State Fibre Co. 
*Dick, Kerr & Co. 
Dossert & Co. 
Drew Elec. & Mfg. Co. 
Elee’] Engrs. Equipment Co. 
Electric Railway Equipment 
Co. 
Electric Service Supplies Co. 
General Electric Co. 
Hatch, E. G. 
Johns-Manville Co., 
Ohio Brass Co. 
eee ae Hlec. & M. Co. 
Ce 


He. GW. 


White Co., 

Lockers, Metal. 
Durand Steel Locker Co. 
Edwards Co., Inc., The O. M. 


Locomotives. 


Baldwin Locomotive Works. 

Brill Co., The J. G 

*Brown-Boveri & Co., S. A. 

General Electric Co. 

Internal Combustion Locomo- 
tive Co. 

Jones’ Sons Co., J. M. 

Westinghouse Elec. & M. Co. 


Lubricants, Oil & Grease. 


Dearborn Chemical Co, 
Dixon Crucible Co., Jos. 
Galena-Signal Oil Co. 
Universal Lubricating Co. 


Lubricating Engineers. 
Galena Signal Oil Co. 


Lumber. (See Poles, Ties, etc.) 


Machine Tools. 
Niles-Bement-Pond Co. 


Mats, 


Imperial Rubber Co. 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Walpole Tire & Rubber Co. 


Meters. (See Instruments.) 


Meters, Car, Watt-Hour. 
Sangamo Electric Co. 


Mica. 


Long Co,, E. G. 
Mica Insulator Co. 


Motor Leads. 
Dossert & Co. 


Mirrors for Motormen, 
Drew Elec. & Mfg. Co. 


Motormen’s Seats. 
Elee. Service Supplies Co. 
Railway Specialties Corpn. 
Wood Co., Chas. N. 


Motors, Electric. 


Allis-Chalmers Mfg. Co. 

*British Westinghouse Elec. & 
Mfg. Co. 

*Bruce-Peebles & Co., Ltd. 

*Dick, Kerr & Co., Ltd. 

General Electric Co. 

Westinghouse Elec. & M. Co. 


Nuts and Bolts. 
Allis-Chalmers Mfg. Co. 
Barbour- Been Co. 
Long Co., Ga. 

Us ss! Metal & Mfg. Co. 


Oils. (See Lubricants.) 


Oxy-Acetylene. ; (See Cutting 
Apparatus, Oxy-Acetylene.) 


Ozonators. 


General Electric Co. 
Spray Engineering Co. 
Westinghouse Elec. & M. Co. 


Packing. 
Diamond State Fibre Co. 
Electric Service Supplies Co. 
Imperial Rubber Co. 
Johns- oho ie Co.) Ho Ws 
Post & Co., E 
Power Specialty Cox 


Packing Rings, Piston Head 
Allis-Chalmers Mfg. Co. 


H. W 
Co. 


Johns-Manville Co., 
McQuay-Norris Mfg. 


Padlocks. 
Edwards Co., Ine., The O. M. 


Paints and Varnishes. (Insulat- 
ing.) 
General Electric Co. 
Imperial Rubber Co. 
Johns-Manville Co., H. W. 


Long Co., E. G. 
Massachusetts Chemical Co. 
Mica Insulator Co. 
Sherwin-Williams Co. 
Standard Paint Co. 

Sterling Varnish Co. 
Walpole Tire & Rubber Co. 


Paints and Varnishes. (Pre- 
servative.) 
Dixon Crucible Co., Jos. 
Johns- Mesias Cor Ewe 


ong Co. EG: 
Massachusetts Chemical Co. 
Sherwin-Williams Co. 
Standard Paint Co. 

Sterling Varnish Co. 
Walpole Tire & Rubber Co. 


Paints and Varnishes for Wood- 
work. 
Massachusetts Chemical Co. 
Sherwin-Williams Co. 
Walpole Tire & Rubber Co. 


Park Amusements. 
Este Co., The J. D. 
Fadgl Auto-Train, Inc. 
Strauss Bascule Bridge Co. 


Paving Material. 


Am. Brake Shoe & Fdy. Co. 
Barrett Mfg. Co. 
International Creo. & Con. Co. 
U. S. Metal & Mfg. Co. 


Paving Pitch. 
Barrett Mfg. Co. 


Pickups, Trolley Wire. 


Electric Service Supplies Co. 
Ohio Brass Co, 


Pinion Pullers. 
American General Eng’g Co. 
SES Mach. Wks. & M. I. 
oO. 
General Electric Co. 
Wood Co., Chas. N. 


Pinions. (See Gears.) 


Pins, Wood & Iron. 
Elec. Service Supplies Co. 


National Tube Co. 
Ohio Brass Co. 


Pipe. 
National Tube Co. 


Pipe, Enameled. 
Ellcon Co. 


Pipe Fittings, 
Golden-Anderson 
cialty Co. 
National Tube Co. 
Power Specialty Co. 
Standard Steel Works Co. 


Valve Spe- 


Pipe Fittings, Enameled. 
Elleon Co, 


Planers. (See Machine Tools.) 
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Sale of 350 Cars 


Single Truck, Double Truck and Open Cars 


The Third Avenue Railway Company, New York 
City, have decided to standardize on one type of 
car and have authorized us to sell their other 
types now in service, all of which are in excellent 
physical and operating condition. 


Single Truck Cars 


For the offpeak load and supplementary 
service it 1s obvious that the single truck 
type of car can be operated at a greater 
efficiency and at greater economy. Here is 
the opportunity to purchase some single 
truck cars at a low cost. 


Open Cars 


Selection can now be made of open cars for 
next season’s use, a deposit paid and ship- 
ping instructions issued at a convenient 
date. 


Data on 350 Cars 


Numbersiec sx 51 25 25 228 48 

Builder 7.5502 - Bee 4 Boe ues A ee leaf Bull 

APPS aeraees ATE . T. Closed |S. T. Close: - pen | 12- pen | 14-B Open : : 

Tench over body. _ 28 ft. D256. 23 ft. 5in. | 28 ft. 6 in. | 30 ft. 2 in. Immediate delivery can be 

Length over all...37 ft. 74 in.| 32 ft. 3 in. | 32 ft. 4 in. | 37 ft. 9 in. |38 ft. 10 in. 5 

Width over corner made on all cars described 
posts.:.. ee de Oe Ut. 1 in, é Hh ft. : 6in. | 7 ae in. 

Width over all.... 7 ft. 10 in. t. 10 in. t.5in. | 8 ft. 6 in. ts { 

Width over both orang and when so desired cars 
BLEUE: Cues aici) Ae rss Sabie. t. 9 in. t. 4d in. | 9 ft. 4} in. : 

Height of car from i : Can. be 18 Ep ainte d before 
top of rail over ; 
all............ 11 ft. Sin. | 10ft.8in.] 11ft. | 11 ft. Gin. | 11 ft. 6 in. shipment. 

Seating capacity.. 36 28 45 55 65 

Mrnoks! he cae 22-E Peck-11 Peck-11 22-E 22-E 

ARIES) Botiasnes ihe 43 in. 4h in. 4 in. | 42 in. 4} in. s 

Wheelbase. ..... 4ft.6in. | 7 ft. 6 in. 8 ft. 4ft.6in. | 4 ft. 6 in. Write us at once for 

plone? Sea eC A in. Hi in. Bs in. 5 in. A in. 

PP readicniparte coeuntc 3 In. 3 in 4 in. 3 in. % in. 4 

Wheels tae. ses 33 in. 33 in. 33 in. 33 in. 33 in. prices. 

Air brake....... IN Satori areca E Ncos dea National | Nat. A-4 

Hand brake..... Sterling Sterling Sterling Peacock Sterling 

App. weight, com- 
plete car...... 25,000 Ib. | 16,000 lb. | 19,90 lb. | 26,000 lb. | 30,000 lb. 

Motors......... West. 56 West. 68 | West. 56 | West. 56 

Hp. of motors.... 50 40 | 50 50 

Controller....... K-11 G.E. K-11 K-11 G.E. K-11 


F. B. CUTTER COMPANY, Consulting Engineers 


50 Church Street (Hudson Terminal Building) New York 
Phone{ gree } Cortland 


Steam, Gas, Electrical Machinery, Street Cars and Street Railway Equipment 
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-Ready-Reference Index 


to products manufactured mi advertisers in this issue of Electric Railway Journal 


Platforms, Extension Car. 
Edwards Co., Inc., The O. M. 


Pole Sleeves. 
Drew Elec. & Mfg. Co. 


Poles, Metal Street. 
Bates Expanded Steel Truss 


Co. 
Carbo Steel Co. 
Diamond Steel Pole Co. 
Electric Railway Equipment 


Co. 
National Tube Co. 


Poles, Ties, 
Lumber. 
International Creo. & Con. Co. 
Lindsley Bros. Co. 
Page & Hill Co. 
Valentine-Clark Co. 
White Marble Lime Co. 


Posts, Piling and 


Poles and Ties, Treated 
C-A-Wood-Preserver Co. 
International Creo. & Con. Co. 
Lindsley Bros. Co. 

Page & Hill Co. 
Valentine-Clark Co. 


Poles, Trolley. 
Anderson M. Co., A. & J. M. 
Bayonet Trolley Harp Co. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 
Long Co., E. 
National Tube Co. 
Nuttall Co., R. D. 


Presses, Printing, Transfer. 
Meisel Press Mfg. Co. 


Pressure Regulators. 


General Electric Co. 
Ohio Brass Co. 


Pumps. 
Allis-Chalmers Mfg. Co. 
*HWscher-Wyss & Co. 
*Tosi, Franco. 
Wheeler Mfg. Co., C. H. 


Punches, Ticket. 


Bonney-Vehslage Tool Co, 
ee oue Register 


Lora. Mfg. Co. 

McGill Ticket Punch Co. 

New Haven Trolley Supply Co. 
Wood Co., Chas. N. 


Co., 


Racks, Cable. 
Cope, T. J. 


Rail Grinders. (See Grinders.) 


Rail Welding. (See Brazing and 
Welding Processes.) 


Rails, New. 
Cambria Steel Co. 


Rails, Relaying. 


Zelnicker Supply Co., W. A. 


Rattan. 


Brill Co., The J. G. 

Blectric Service Supplies Co. 
Hale & Kilburn Co. 

Jewett Car Co. 

St. Louis Car Co. 


Registers and Fittings. 


Bonham Recorder Co. 

BrilCor ed 

Cincinnati Gar Co. 

Dayton Fare Recorder Co. 

Electric Service Supplies Co. 

International Register Co., 

The. 

Long Co., G. 

New Wives Trolley Supply 
to) 

Ohmer Fare Register Co. 

pepone Automobile Register 
0. 


Reinforcement, Concrete. 
American Steel & Wire Co. 


Renovator, Curtain and Hand 


Strap. 
Railway Specialties Corpn. 


Repair Shop Appliances. 
also Coil, Banding 
Winding Machines.) 


American Gen’l Eng’g Co. 
Columbia M. W. & M. I. Co. 
Electric Service Supplies Co. 


(See 
and 


Repair Work. (See also Coils.) 
Cleveland Armature Works. 
Columbia M. W. & M. I. Co. 
General Electric Co. 

Vacuum Impregnating Wks. 


Westinghouse Elec. & M. Co. 
Replacers, Car. 
Columbia M. W. & M. I. Co. 


Elee. Service Supplies Co. 
U. S. Metal & Mfg. Co. 


Resistance, Grid. 


Columbia M. W. & M. I. Co. 
Elicon Co, 


Resistances, Wire & Tube. 


General Electric Co. 
Westinghouse Elec. & M. Co. 


Resuscitating Devices. 


Draeger Oxygen Apparatus 
Co. 
Retrievers, Trolley. (See Catch- 


ers and Retrievers, Trolley.) 


Rheostats. 
Columbia M. W. & M. I. Co. 
Elleon Co. 
General Electric Co. 


Westinghouse Elec. & Mfg. 
Co. 
Roofing, Building. 


Barrett Mfg. Co. 
Johns-Manville Co., H. W. 
Standard Paint Co. 


Roofing, Car. 


Boyle & Co., Inc., John. 
Johns-Manville Co., H. 
Keyes Products Co. 
Pantasote Co. 


Rubber Specialties. 


Imperial Rubber Co. 
Massachusetts Chemical Co. 
Walpole Tire & Rubber Co. 


Rubbing Cloth. 
Boyle & Co., Inec., John. 


Sanders, Track. 


Brill Co., The J. G. 
Cleveland Fare Box Co. 
Electric Service Supplies Co. 
Jewett Car Co. 
Jones’ Sons Co., J. M: 
Lord Mfg. Co. 

Ohio Brass Co. 

St. Louis Car Co. 


Sash Fixtures, Car. 


Brille @or) Lhe. .G. 
Dayton Mfg. Co. 
Edwards Co., 


Inc., The O. M. 
*Peters & Co., G.-D: 


Sash, Metal, Car Window. 


Edwards Co., Inc., The O. M. 
Hale & Kilburn Co. 


Sash Operators. 
Drouvé Co., The G. 


Scrapers, Track. (See Cleaners 
and Scrapers, Track.) 


Seating Materials. 
Rattan.) 


Pantasote Co, 


(See also 


Seats, Car. 


Brill Co., The J. G. 
Hale & Kilburn Co. 
Hey weed Bros. & Wakefield 


oO. 
Jewett Car Co. 
*Peters & Co., G. D. 
St. Louis Car Co. 


Shade Rollers. 


Edwards Co., Ine., The O. M. 
Hartshorn Co., Stewart. 


Shades, Vestibule. 


Brill Co., The J. G. 
Electric Service Supplies Co. 


‘Shelving, Metal. 
Durand Steel Locker Co. 


Shovels, Power. 


Allis-Chalmers Mfg. Co. 
Thew Automatic Shovel Co. 


Signal Systems, Block. 


Electric Service Supplies Co. 

Federal Signal Co. 

Nachod Signal Co., Inc. 

Simmen Automatic Railway 
Signal Co. 

U. S. Electric Signal Co. 

Wood Co., Chas. N 


Signals, Car Starting. 
Consolidated Car-Heating Co. 


Signals, Highway Crossing. 


Elec. Service Supplies Co. 
Hoeschen Mfg. Co. 
Nachod Signal Co., Inc. 
Ohio Signal Co. 

U. S. Electric Signal Co. 


Skids, Car. 
Lord Mfg. Co. 


Skylights, Steel, Puttyless. 
Drouve Co., The G. 


Slack Adjusters. 
(See Brake Adjusters.) 


Sleet Wheels and Cutters. 
American General Eng’g Co. 
Anderson Mfg. Co., A. & J. M. 
Bayonet Trolley Harp Co. 
Bonney-Vehslage Tool Co. 
Drew Hlec. & Mfg. Co. 
Nuttall Co., R. Db: 


Snow-Plows, Sweepers and 
Brooms. 
Brill Co.; The:J.G. 
Columbia M. W. & M. I. Co. 
Consolidated Car Fender Co. 


Soaps. 
Sherwin-Williams Co. 


Solder and Solder Flux. 
Westinghouse Elec. & Mfg. Co. 


Soldering and Brazing Appara- 
tus. (See Welding Proc. 
and Apparatus. 


Speed Indicators. 


Johns-Manville Co., H. W. 


‘Spikes. 
American Steel & Wire Co. 
Steel Car Forge Co. 


Spray Nozzles. 
Spray Pngineering Co. 


\Splicing Compounds. 
American Gen’l Eng’g Co. 
Imperial Rubber Co. 
Johns-Manville Co., H. W. 
Massachusetts Chemical Co. 
Walpole Tire & Rubber Co. 
Westinghouse Elec. & Mfg. Co. 


Splicing Sleeves (See Clamps 
and Connectors.) 


Springs. 
American Steel & Wire Co. 


Springs, Car and Truck. 
American Steel & Wire Co. 
Bemis Car Truck Co. 

Brill Co., The J. G. 
Jones’ Sons Co., J. M. 
Long Co., E. 

Niles Car & Mfg Co. 
Standard Steel TVOre Co. 
Taylor Elec. Truck Co. 
Union Spring & Mfg. Co. 


Sprinklers, Track & Road. 


Brill Co., The J. G. 
St. Louis Car Co. 


Steps, Car. 
American Mason Safety Tread 


oO. 
Universal Safety Tread Co. 


Stokers, Mechanical. 


American Eng’g Co. 
Babcock & Wilcox Co. 
Green Engrg. Co. 

Murphy Iron Works. 
Westinghouse Machine Co. 


Storage Batteries. 
teries, Storage.) 


(See Bat- 
Straps, Car, Sanitary. 
Railway Improvement Co, 


Strike Breakers. 
Drummond’s Det’ctive Agency. 


Structural Iron. (See Bridges.) 
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— 
The Spring Principle 


To meet the various conditions of 
bad pavements, switches, crossings, 
etc., and at the same time, do the 
work more efficiently than can be 
done with a rigid scraper or broom, 
it is necessary to employ the spring 
principle. 

This is the foundation for 


ROOT 
SPRING SCRAPERS 


Now’s the Time 


for preparation. 
Don’t let the first 
snow storm hold 
up your schedules. 
Order now. 


The 
Root 
Spring 


This principle allows the scraper to Scraper 
yield and pass safely over such Cc 
obstacles. It is the only real up-to- 
date principle. ompany 
Our No. 6 scraper has made good. 
What it has done for others it will Kalamazoo, 
do for you. Michigan 


The Ring Curtain Fixture 


on the 


New All-Steel Cars 
Pacific Electric 
Railway 


The Advantage of Using 
Ring Fixtures Are: 


@ As the passenger takes hold, the rings let go. 
@ The curtain pulls down easily and remains 
in the grooves. 

@ As the passenger lets go the rings take hold. 
@ The curtain “stays put” and does not creep. 


For the same reasons 83% of All the Cars Purchased by Electric 
Railways in 1914 Were Equipped with the Ring Fixture. 


m8 The Curtain Supply Co., Chicago and New York 
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to products manufactured by advertisers in this issue of Electric Railway Journal 


Ready-Reference Index 


Substations, 
Railway 
Co. 


Outdoor, 
& Industrial Eng’g 


Superheaters. 
Babcock & Wilcox Co. 
Power Specialty Co. 


Sweepers, Snow (See Snow 
Plow, Sweepers & Brooms.) 


Switchboard Mats. 
Imperial Rubber Co. | 
Massachusetts Chemical Co. 
Walpole Tire & Rubber Co. 


Switch Stands. 


Buda Co. 
Indianapolis 


Co. 
Kilby Frog & Switch Co. 
Ramapo Iron Works. 
Wharton, Jrv., & Co 


Switch & Frog 


, Ine., Wmi 


Switches, Automatic, Track. 
Squires Co., C. W. 
U 


. S. Electric Signal Co. 


Switches, Track. (See Track, 


Special Work.) 


Switches & Switchboards. 


Allis-Chalmers Mfg. Co. 
Anaerson M. Co., A. & J. M. 


Cutter Electrical & Mfg. Co. 
Electrical Engineers Equip. 
Co. 


Electric Service Supplies Co. 
Elicon Co. 

General Blectric Co. F 
Railway & Industrial Eng’g 


Co. 
Westinghouse BE. & M. Co. 


Tapes and Cloths. (See Insulat- 
ing Cloths, Paper and Tape.) 


Telephones and Parts. 
Electric Service Supplies Co. 


Terminals, Cable. 
Goper ws: : E 
Blectrical Engineers Equip. 
oO. 

Standard Underground Cable 
Co. 


Testinn, Commercial & Electri- 
cal. 
Electrical 
ries, Inc. 
Hunt & Co., Robert W. 


Testing Laborato- 


Testing Instruments. (See In- 
struments, Electrical Meas- 
uring, Testing, etc.) 


Thermostats. 


Consolidated Car-Heating Co. 
Railway Utility Co. 


Threading Machines. 
Cope 2; J: 


Ties and Tie Rods, Steel. 
American Bridge Co. 
Barbour-Stockwell Co. 
Carnegie Steel Co. 
International Steel Tie Co. 


Tie Plates. 
Cambria Steel Co, 
Steel Car Forge Co. 


Ties, 
Ties, 


Wood Cross. (See Poles, 
Posts, Etc.) 


Toilets and Fixtures. | 
Dayton Manufacturing Co. 


Tools, Track & Miscellaneous, 


American Gen’l Eng’g Co. 
American Steel & Wire Co 
Columbia M. Wks. & M. I. Go. 
Flectric Service oupeueen Cox 
Johns-Manville Co., 

Klein & Sons, Mathie. 
Railway Track-work Co. 


Torches, Acetylene. 
ting Apparatus.) 


(See Cut- 


| Towers & Transmission Struc- 


tures. 
American Bridge Co. 
Archbold-Brady Co. 
Westinghouse Hlee. & Mfg. Co. 


Tower Wagons and Automobiles. 


General Vehicle Co., Ince. 
McCardell & Co., J. R. 


Track, Special Work. 


American Frog & Switch Co. 
Barbour-Stockwell Co. 

Buda Co. 

Cincinnati Frog & Switch Co. 
Cleveland Frog & Cross Co. 


Columbia M. W. & M. I. Co. 
Falk Co., The. 

*Hadfield’s, Ltd. 

Indianapolis Switch & Frog 


O. 
Kilby Frog & Switch Co, 
New York Sw. & Cross. Co. 
Ramapo Iron Works. 

St. Louis Steel Fdy. 

Wharton, Jr., & Co., Inc., Wm. 


Transfer Issuing Machines. 
Ohmer Fare Register Co. 


Transfers. (See Tickets.) 


Transfer Tables. 


American Bridge Co. 
Archbold-Brady Co. 


Transformers. 
Allis-Chalmers Mfg. Co. 
General Electric Co. 
Westinghouse E. & M. Co. 


Trap Doors. 


Edwards Co., Inc., The O. M. 


Treads, Safety, Stairs Car Step. 
American Mason Safety Tread 


oO. 
Imperial Rubber Co. 
Universal Safety Tread Co. 


Trolley Bases. 
Anderson M. Co., A. & J. M. 
Electric Service Supplies Co. 
General Blectric Co. 
Lord Mfg. Co. 
Nuttall Co., R. D. 
Ohio Brass Co. 
Wasson Eng’g & Supply Co. 


Trolley Wheels. 
Trolley.) 


(See Wheels, 


Trucks, Car. 


Baldwin Locomotive Works. 
Bemis Car Truck Co 

Brill Co; TheJ. -G: 
Cincinnati Car_Co. 

Laconia Car Co. 

Long Co., EB. G. 

Niles Car & Mfg. Co. 

St. Louis Car Co. 

Taylor Elec. Truck Co. 


Tubing, Steel. 
National Tube Co. 


Turbines, Steam. 
Allis-Chalmers Mfg. Co. 
*Hscher-Wyss & Co. 
General Electric Co. 


*Tosi, Franco. 

Westinghouse Elec, & M. Co. 
Turbines, Water. 

Allis-Chalmers Mfg. Co. 


*Hscher-Wyss & Co. 


Union Couplings. 
National Tube Co. 


Vacuum Drying Apparatus. 
Allis-Chalmers Mfg. Co. 


Valves. 
Edwards Co., Ine., The O. M. 
Golden-Anderson Valve Spe- 


cialty Co. 
National Tube Co. 
Ohio Brass Co. 


Varnishes. (See Paints, etc.) 


Ventilators, Building. 
Drouvé Co., The G. 


Ventilators, Car. 


Automatic Ventilator Co. 
Brill Co., The J 

Cincinnati Car Co, 

Globe Ventilator Co. 

Perry Ventilator Co. 
Railway Utility Co. 

St. Louis Car Co. 

Vacuum Car Ventilating Co. 


Vestibules, Portable. 
Brill Co., The J. G. 


Voltmeters. (See Instruments.) 


Washers. 


Diamond State Fibre Co. 
Graphite Lubricating Co. 


Waste. 
Royal Mfg. Co. 


Welders, Portable Electric. 
iPad ey Switch & Frog 
oO. 


Welding Processes and Appara- 
tus. 

Davis-Bournonville Co. 
Wiectric Railway Improv. Co. 
Falk Co., The. 
General Electric Co. 
Goldschmidt-Thermit Co. 
Indianapolis Switch & Frog 


Co. 
Oxweld Acetylene Co. 
Prest-O-Lite Co., Inc 
Safety Car Heating & Light- 
ing Co. 
Searchlight Co., The. 
Westinghouse Blec. & M. Co. 


Wheel Guards. (See Fenders & 
Wheel Guards.) 


Wheel Presses. 


(See Machine 
Tools). 


Wheels, Car, Cast Iron. 


Association of Mfers. of 
Chilled Car Wheels. 

Bemis Car Truck Co. 

Grffin Wheel Co. 

*Hadfield’s, Ltd. 

Long Co., E. G. 

Kerschner Co., Inc., W. R. 

Southern Wheel Co. 


Wheels, 
Tired. 
Bemis Car Truck Co. 
Carnegie Steel Co. 
*Hadfield’s, Ltd. 
Standard Steel Works Co. 


Car, Steel and Steel 


Wheels, Trolley. 
American Gen’l Eng’g mies 
Anderson M. Co., A. & J 
Bayonet Trolley Harp Co. 
Columbia M, W. & M. I. Co. 
Electric Service Supplies Co. 
General Electric Co. 
Graphite Lubricating Co. 
Hensley Trolley & Mfg. Co. 
Johns-Manville Co., H. W. 
Long Co., E. G. 
More-Jones Brass & M. Co. 
New Haven Trolley Sune. Co. 
Nuttall Co., R. D. 
Star Brass Works. 
Universal Trolley Wheel Co. 


Whistles, Air. 


General Electric Co. 
Ohio Brass Co. 


Winding Machines. (See Coll, 
Banding and Winding Ma- 
chines.) 


Winches, Cable Pulling. 
Cope, J. 


Window Operators. 
Drouvé Co., The G. 


Wire Rope. 


American Steel & Wire Co. 
Roebling’s Sons Co., John A. 


Wires and Cables. 


Aluminum Co. of America. 
American Electrical Works. 
American Steel & Wire Co. 
Bridgeport Brass Co. 

D & W Fuse Co. 

General Electric Co. 

ete Insulated Wire & Cable 


oO. 
Roebling’s Sons Co., John A. 
Standard Underground Cable 


Co. 
Westinghouse Elec. & M. Co. 


Wood Preservatives. 


Barrett Mfg. Co. 
C-A-Wood-Preserver Co. 
International Creo. & Con. Co. 
Lindsey Bros. Co. 
Northeastern Co., The. 
Sherwin-Williams Co. 
Valentine-Clark Co. 


Woodworking Machinery. 
Allis-Chalmers Mfg. Co. 
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Power House, Bluefield, W. Va., Norfolk & Western Electrification 


“Straight-Push” Sash Operator controls all side wall and monitor sash in 
the new power house of the Norfolk & Western in lines of approximately 


100 lineal feet. 


arrangements. 


A typical example of what can be done for similar sash 
Investigate ‘“‘Drouvé” regulated ventilation. 


“‘Straight-Push” Sash Operator 


“Anti-Pluvius” Puttyless Skylight 


SPRINGFIELD 


Extensive improvements in the plant 
of the Springfield, Ohio, Railway Com- 
pany included the installation of Drouve 
Skylights in the new shops and car 
house. These skylights give natural 
illumination—the most economical 
method. See this Journal, March 10. 
Well worth reading. 


The G. Drouve 


180 North 


Send for 
Catalog 
or 
Represent- 


ative 


Installations 


CLEVELAND 


The Cleveland Railway’s new repair 
shops secure practically uniform nat- 
ural illumination and ventilation 
throughout the shop floor areas with 
the aid of Drouve Skylights and window 
operators. Some 30,000 sq. ft. of 
“Anti-Pluvius” and 2,000 lineal feet 
of ‘“Straight-Push.”’ 


Co., Bridgeport, Conn. 


Dearborn St., Chicago 


Springfield Shops 


Views Showing Skylight Arrangement 


Cleveland Shops 
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| Kilby Manganese 
Frogs and Switches 


Manganese Girder 
Rail Tongue Switch 


Crossings, Frogs, Switches, Switch Stands, 
Rail Braces, Special Work, Built Up, 
Hardened Center or Solid Manganese 
Construction. 


Manganese Girder 
Rail Curve Cross 


KilbyFrog & SwitchCo. 


Birmingham, Alabama 


Unbreakable 
Resistance 
Means: 


A resistance which with- 
stands rough handling and 
service without breaking— 
due to the material being 
drawn instead of cast. 

The drawing also elimi- 
nates non-uniform cross sec- 
tion and casting defects—the 
causes of local fusing. 


GREAT BRITAIN: 


Electro-Mechanical Brake Co., Ltd., 
West Bromwich, England 


It minimizes troubles by 
minimizing joints. It cannot 
corrode. It saves big on 
weight. Tapping points 
being flexible make step ad- 
justing easy. 

Write us for service data 
on E M B resistance and on 
these 


Other Ellcon 
Specialties 


Aero-Metal. White por- 
celain enamel pipe and 
tubing. Ellcon conduit 
fittings. Woodward 
bolster height adjuster. 
Anderson-Ellcon safety 
switches. Safety con- 
trol Interlocks. 


The Ellcon 
Company 


50 Church St., New York 


AUSTRALIA: 


J.G. Lodge & Co., 
109 Pitt Street, Sydney 


ie oa Sacto a 
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SUNN 


We 


The Indianapolis Switch & Frog Company 
Springfield, Ohio 


Manufacturers of 
Only Highest Grade 
Track Work for Steam and Street Railways 
Ordinary Built Up Construction 
Manganese Insert and Solid Manganese Specials 


Also Manufacturers of 


Portable Electric Welders and Track Grinders 
Welded Joint and Bonding Plates 


Our new modern plant has a large capacity, abso- 
lutely fire-proof and equipped with the most 
modern appliances and facilities for economic 
manufacture of track specials to which we invite 


attention and inspection. 


UOCUCTTEETTTTTATRTUUHUHVUOHOOOAOOQOQQOQOQOOCOUOOOOUONIOCOCOUOUOUOUOGOOUUCUOLUUUUULUOOLONUNUULUUUUUCLOLUCLUUUOUCUUUCUAVONHGOOOTOCOUOUOOOUOOUUUUCUOULOQUUOUURLUULULLLIATAQAOOOAOCCGUOCUULUELOLULLLOLLLLCLLLULLLCLLLOLCLOOAOOUOOEOOOCELOONERULGMUUMMLUHOOOOOOOOOTOOOOUOOOUOUUONOUTOOMOONOVAOOOOOOOOUOQONONOUOOUUOUUUUUUUUOUODOOT U0 os 


The outfit for applying 

~ Indianapolis Joints 
oe ; Filling in Cups 
“Apex” Joint; Supporting Head on Gauge Side Building up special work 
for Guard and Girder Rail and General Repairing 


TVOVUNVTEOTHNHTREILULELALUOUUUOUOOCAHOTARLLURLULCCUUOUQOOOOOHAAOLULUCOLELOCCOOUUOONOOAROIALULLLUGVOLONCUUAOOROROULGLEUUOLULOOCOOOATALLULLUUELLLOLOOLOGPAOLULLUULOCUOOHSOAAOLCLLULUPLCLULCLOO 


STTUITLUHAMLELLLULALELEALELEAALUEEOLCPLOAHLUUOEEUIECOARUOOALLLGAALOGEOLULLOARUOETAUOLGOALEEGAAULLOATLUMEALULCGALLOLGAULUORAUUGGOLLOOALLGLEAUELGAARULOULULUOOALOUEOELCGAOLECOAELGOA POE Ue 


EaHTTTTUINUQOVTOOTTIVTIUITINUCUOQTOVTOATOTINIIIUUCQUONOOOOOTTITIIIIUTUUUUOQOTIOTATHLUUUODUUCCOOOOONOMIITUUUIUUTUTIUNNCTUCTOMIULLONUONOOUNTONOMIOUUOLUUUUCUACUOOONMI ATI UOUULOOULEOUCOOMODOOTIUIMTUUTELOOTOINNO ILM LTUTULLIOGLOOI A LLULLLLLERROSECLLLLLLLLULLLLLLLeAeeAECELLLCLLLLLLLLGLRecceeee LULL CCG 


Works and Main Office, Springfield, Ohio 


ALON 
TOCCOA 


5 


EMMI 


= 
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Building up a guard rail with the Prest-O-Lite welding outfit. 


Track repairs, shop repairs and 
rail-bonding are all handled by this 
same inexpensive outfit, employing 


PREST-O-LITE 


Oxy-Acetylene Welding Process 


Cupped rails, broken guard rails, frogs and switches are all easily and 
On the Track quickly repaired without interfering with traffic. The work may be 


done day or night—no glare to guard the public against. The outfit is simple, light, and per- 
fectly portable. 


The field here is almost unlimited, in the repair of damaged equipment 
In the Shops and in the reclaiming of material which would otherwise be scrap. 
Does many kinds of work which cannot be handled by any other welding method. 
No matter how many other welding processes are employed in your shops, the Prest-O-Lite 
outfit will pay for itself, hundreds of times over, year in and year out. 


< . The oxy-acetylene bonding process insures these distinct advantages: 
Rail-Bonding High and permanent conductivity, great mechanical strength, long life, 
speed and ease of installation, and low cost. No tie up of traffic—no interference of any kind on 
the track. Needs no train crew. The outfit itself is so inexpensive that one can be allotted to 
each section of the system, if desired. 
Defective bonds of most types are easily and cheaply re-applied by this process. 


Simple, Inexpensive Apparatus 


We furnish a thoroughly high-grade welding apparatus for 
$60, not including acetylene cylinders, which are extra and are 
furnished under a liberal service plan. Any mechanic quickly 
learns to be a proficient operator. 


Demonstrations of 


Prest - O-Lite Oxy- 
Acetylene Welding 
Process for all uses 
will be given if desired Complete information on request. 
during Convention 


Week on application] THF PREST-O-LITE CO., Inc. 


to our San Francisco 
Branch, 1430 Van The World’s Largest Makers of Dissolved Acetylene 
Ness Ave,, San Fran- 
cisco. 


805 Speedway, Indianapolis, Ind. 


53 Direct Factory Branches and Charging Plants in 
Principal Industrial Centers. 


=I 
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= 
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Section One 


TRACK 


Rails, Frogs, Foundations, 
Crossings, Steel Ties and Fittings, 
Switches, Switch-Stands, 
Construction Tools, Rail Bonds, 
Track Accessories, Grinders, 
Welders, Culverts, etc. 


Index to Advertising Sections 


Section 1: Track—Rails, Frogs, Foundations, Crossings, Steel Ties and Fittings, 
Switches, Switch Stands, Construction Tools, Rail Bonds, Track Accessories, 
Grinders, Welders, Culverts, etc. 

Section 2: Towers, Poles, Ties, Crossarms, Blasting Outfits, Wood Preservatives. 

Section 3: Line—Line Material, Maintenance Vehicles, Insulators, Wire, Connec- 
tors, etc., including Underground Conduit, Signal Systems, Instruments, etc. 

Section 4: Power Plant—Equipment for Power Plant and Substation. 

Section 5: European and Canadian— Manufacturers, Dealers and Engineers. 

Section 6: Engineering and Financial— Including Engineers; Contractors; Bankers; 
Insurance Companies; Detectives; ete. 

. Section 7; Repair Shop—Labor-Saving Devices, Shop Equipment and Electrical 
Supplies, Welding Systems, Paints, Varnishes, Insulating Materials, etc.; 
Second-Hand Equipment; Amusement Park Attractions. 

Section 8: Car and Truck Equipment—Suppliesand Fittings for Cars and Trucks. 

Section 9: Rolling Stock—Passenger, Express, Freight and Work Cars, Trucks, 
Snow Plows and Sweepers. 


For Alphabetical Index to Advertisers 


See page 22 


For Classified Directory of Advertisers 


See pages 24, 26, 28, 30, 32, 34 
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Galena Service 
will set a standard 
for Lubrication 


on your road, wherever oils are 
viSeds2 ke 


We are ready to send experts to 
work with your men. 


—in the power house. 


—the repair and car shops. 
—or out on the track— 


—to instruct them in the theory 
and practise of lubrication. 


California i ie you to 


the Expositiane 
We invite y q 
to oa ooth 


—and the use of Galena oils. 


—on a basis of absolutely 
GUARANTEED SAVINGS. 


A Galena Contract promptly fur- 
nished—it puts our proposition 
clearly before you. 
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Too Rait Joint Company 
185 Madison 
Dew Gort 


having received a Medal of Honor for their complete dis- 
play of rail fastenings for various types of rail, from the 
Panama-Pacific International Exposition, requests you 
to visit their exhibit located in Block 1, East End, Palace 
of Transportation—you will find same a convenient head- 


quarters. 


I 


46 ELECTRIC RAILWAY JOURNAL [SEPTEMBER 18, 1915 


The least expensive and 


INTERNATIONAL ‘Fecnastions” 


will give your crossings from two to three times the life 
that wood foundations will give—and still be in first-class 
condition for carrying new crossing installations. These 
are not «mere “claims,” 4 DPheyvire siactst Notas Dolt 
loosened—not a clip sheared—not an inch of creeping, 
after long service—these are the facts proven by usage. 
Made for any desired angle. They automatically reduce 
crossing and maintenance costs. Write us for names of 
installations near you. 


International Steel Tie Co., General Sali 


REPRESENTATIVES 
Parrott & Company, Western Eng’g Sales Co., R. J. Cooper Co., 
San Francisco, Cal. Seattle, Wash. Salt Lake City, Utah. 


Los Angeles, Cal. Portland, Ore. 
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t modern track construction 


INTERNATIONAL *32"* 


mean the end of perishable track. You can install them 
for a saving of $3,000 per mile of first cost over wooden 
ties’ in concrete, Vhey entirely eliminate rail creeping 
and prevent spreading. No tie rods are required. No 
gauge spacer needed in laying—any class of labor can 
handle them. WOODEN TIES are, at best, temporary. 
Steel Twin Ties are permanent. They increase the value 
of your road. Just use them in one section, by way of 
test. Write us today for all the facts. No trouble—just 
a short line—now. 


)ffice and Works, Cleveland, Ohio 


REPRESENTATIVES 


J. E. Lewis & Co., Maurice Joy, William H. Ziegler, 
Dallas, Texas. Philadelphia. Minneapolis, Minn. 


e 
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E are now welding rails in eight large 
Wits in the United States. A description 

of this work will be of unusual interest to 
street railway officials contemplating any new 
track construction, and. as we are unable in this 
space to give all the details, we hope they will 
communicate with us and give us the opportunity 
to show just what we are doing and can do for 
them. 

As an example of what has already been done 
with the Thermit insert rail weld, we might men- 
tion that in one city 3,000 rail welds were made 
which have been in service for two years and 
only two breaks have occurred. These -breaks 
were surrounded by unusual circumstances, as 
one was near a bridge where it was subjected to 
much more than the usual strains, while the other 
was in a cross-over which had been concreted be- 
fore welding. Numerous other cross-overs have 
been welded since without experiencing any 
trouble at all as the concreting was done after 
welding instead of before. The results obtained 
were, therefore, to all intents and purposes prac- 
tically perfect and we doubt if any other type 
of welded joint can show records to compare 
with it. 

If you will write for our pamphlet No. 1232 
and give us a general idea of the work you have 
in mind, we should be glad to forward full de- 
tails regarding the Thermit insert rail joint as 
applicable to your requirements. 


Appliances in position for welding rail by the Thermit Insert method 


g 


"90 WEST STREBT, NEW YORK GOLDSCHMID 


rv 
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HY buy half a dozen rail grinders when 

ONE Goldschmidt Thermit Company Rail 

Grinder will take care of a good-sized 
system. We combine in this one machine every- 
thing that could possibly be desired in a rail 
grinder. We have concentrated the weight 
where it will do the most good, with the result 
that it will take a deeper cut and travel faster 
than any other machine. Furthermore, the grind- 
ing wheels can be run at their most economical 
speed. 

In addition to these primary advantages our 
machine will grind in the groove and on the 
gage as well as on the head of the rail. It can 
be derailed and re-railed under power. It is a 
“ONE-MAN” machine in every particular, but 
if two men are employed you can grind both rails 
at once. For grinding corrugations it certainly 
has no equal. It operates on curves and special 
work as well as on straight track. The grinding 
wheels may be tilted to conform with the surface 
of the rail head. 

Write for pamphlet No. 3832, which gives full 
particulars. 


Goldschmidt Thermit Rail Grinder being derailed by ONE MAN under power 


sit 


329-333 Folsom St., San Francisco 
HE RMI | CO 7300 So. Chicago Ave., Chicago 
e 103 Richmond St., W., Toronto, Ont. 
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MYOM MOVAL 


TV. 
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Barbour, Stockwell Co. 


Est. 1858 


205 Broadway, Cambridge, Mass. 


Manufacturers of 


Superior Special Work for Street Railways 


Switches, Mates, Frogs, Turnouts and 


Cross-Connections for Hard Service 


Accessories of all kinds—Kerwin Portable Crossovers 


Write for catalogue. 


Estimates promptly furnished. 


R 
, 15 | 


aa 


show 
p TITANIUM 


LOCATION 0 
in HEAVY LINES 
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_ Titanium-Treated Rails i 
Double Loop—San Fran« 


you can see for yourself how Titanium- 
treated Rails withstand wear. 

The “double loop” at this spot is the 
most congested street railway terminal 
on the. Paeihe Coast. «Heavy.. tratiie. 
Sharp curves. Compelling reasons for 
installing rails that will give long life. 
That’s why the UNITED RAILWAYS 
OP SANE RAN CPs CO) “installed 
Titanium-treated Rails in portions of 
this location, as early as January 25, 
ROB: 


Specify Titanium Treatment. 


As you step off the Market Street Ferry 


ELECTRIC RAILWAY JOURNAL 


y 


Peed we ee: i 
eer re Us 


On the opposite page is the layout of 
the “double loop.” 
show just where and when Titanium- 


The heavy lines 


treated Rails were installed. 

The original sections are still in place, 
except me iiner leeks piece, ext: the 
dotted line. 
moved, had had a life of 1 year 8 months, 


This portion, when re- 


as contrasted with a plain open hearth 
rail giving but 1 year 3 months under 
less wheel movement. 


It Pays! 


TITANIUM ALLOY MANUFACTURING COMPANY 


Operating Under Rossi Patents 


General Office and Works: 
Niagara Falls, N. Y. 


hs Reg. U. 8. Pat. Off. 1 


Processes and Products Patented 


Pittsburgh Office: Oliver Building 
Chicago Office: Peoples Gas Building 


New York Office: 15 Wall Street 


AGENTS: 
Great Britain and Europe: T. ROWLANDS & CO., Sheffield, England 
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NEW YORK TRACK WORK 


*“Stands the Racket’’—Best Quality—Long Service 


Switches Mates Frogs Crossings 
and Complete Layouts. 


Hard Center—Manganese Insert—and Solid Manganese Construction 


Improved Anti-Straddle Tongue Switch 


Pinless Tongue— Heavily Reinforced—100% bearing efficiency. 
Held positively by beveled end in Solid Manganese pocket. 
Wear between tongue and bed is reduced to a minimum. 


Avoid Accidents by using this Switch—Car cannot straddle Tongue. 


New York Switch and Crossing Co. 
Hoboken, N. J. 


i ie 
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A Noteworthy Accomplishment 


with the 


Thew Electric 
Railway Shovel 


HE experience of the Cleveland Ry. Co., of 

Cleveland, O., in recently using Thew Elec- 

tric Railway Shovels for the excavation of their 

new E. 79th Street line should be of interest to 
every Electric Railway. 

The work consisted of grading a private right 

of way for a double track line several miles in 


Thew Shovel throwing material to one side in first cut 


through E. 79th St. crosstown line at Cleveland, Ohi Tl i i 

stone foundation shown in. foreground was cao he length. The depth of the excavation varied from 

sho t iff 5 J é ) 
Dee es She “lease ditticulty. a few inches to several feet and presented quite 


a problem under ordinary conditions, inasmuch 
as the franchise required cars to be running in a 
comparatively quick time. 

Two Thew Electric Railway Shovels were put 
to work and the job was completed in due time 
and with such economic results as to commend 
these machines to all Electric Railways. Unusual 
conditions were encountered, as shown by the 
illustrations, but these presented no obstacles to 
the Thew Shovels. 

The Thew Electric Railway shovel has been a 
remarkable success wherever used, because it 
incorporates all the Thew fundamental principles 
which have been proven unusually successful in 
more than 20 years of service, and, furthermore, 
because it is especially designed to meet the par- 
One aoc laid and excavating being handled for the second a ss Sues Mea eae Ra 

track. A complete description of this shovel is con- 
tained in our special Electric Railway circular, 
together with records of costs for the above men- 
tioned work and other jobs handled in Cin- 
cinnati, St. Louis, Indianapolis, Toronto, 
and other cities. Jt willinterest you. ie 


Send for Special ot 
; . or 
Circular Describ- 9 “the Thew 


ing the Thew =.” Aptomatic 


e S 
Electric 4 Lorain, Ohio 


e Sw 

+ 
ibe Ww : oe me copy of circular and 
ull information about the Thew 
hovel oY Electric Railway Shovel as_ per 
Or en es in Electric Railway 


ournal. 
Illustrating the compactness of the Thew Electric Railway 
Shovel and its value in crowded places. y, INE OREAE eerie Ra aCe ae TE CIEE RIC RENEE eo REE RR eRe ee aE 
LE FAT CIIGS SIME reeeB eit oy arcin a a lnrare) oan, sitiaraiavan aang ean rneile oid 
——————— 


| 


LORAIN 
OHIO 


a 


Ll 


SS 
es 
nn 
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THE THEW AUTOMATIC SHOVEL Co. 


| 
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This 
could 
have 
been 
avoided 


This uprooting of a whole section of track 
could have been put off. 

At a time when you are considering econo- 
mies, an investment like this in new rails, in 
ties, in rail bonds, in labor, not only should 
but can be avoided. 


[SEPTEMBER 18, 1915 


The whole thing resolves itself into a case 
of economical rail care vs. wholesale track 
removal. 

Systematic track grinding is the solution. 
You will get it done on the least expensive 
basis, with the least attention with the 


Reciprocating Track Grinder 


It has many advantages. The outstanding ones are 
its method of grinding, the ease with which it is 
handled, the accurate work it will do with unskilled 
labor. 

Its method is to plane the track with a long straight 
grinding surface, giving 400 strokes per minute. 

It will grind corrugated rails, hammered joints, new 


joints, plain curves or spirals, special work — all 
rapidly, economically, accurately. 

The outfit is self-contained. No motor car is needed 
to complete the outfit. 

Track Care or Track Removal. 

Which shall it be? 

Suppose you talk it over with us. 


Railway Track-work Co. 


Heed Bldg., Philadelphia 


spre) 


which is 
AND §° 
and For 
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Wm. Wharton Jr. & Co., Incorporated 


PHILADELPHIA, PENNA. 


OUR NEW PLANT at EASTON, PENNA., 


which is now being put in operation and which will be devoted exclusively to the manufacture of STREET 
AND STEAM RAILWAY SPECIAL TRACK WORK and general commercial Steel and Iron Castings 
and Forgings, thus consolidating three of our former works into one new modern plant. 


THE TAYLOR-WHARTON IRON & STEEL CO. PLANT, at HIGH BRIDGE, New Jersey, 


where we make all the TISCO Manganese Steel Castings entering into the manufacture of our Special 
Track Work, as well as CASTINGS OF ALL KINDS of TISCO Manganese and other Special Alloy Steels. 
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Aut 


Combination 
Rail Brace and Tie Plate 


Get rid of the tie rods that make your paving cost more and wear less. 
COMBINATION PLATES act as both rail brace and tie rods. 
They give rigid track. 

They lower your construction and maintenance costs. 


You know that rods are usually “scrap” when the time comes for 
rail renewal—whereas COMBINATION PLATES are ready to 
use again. 


Do your tie rods tend to break up the paving between the rails? 
Look into the record of these Plates. 


Made of open hearth steel 34” or 7/16” thick, for girder or “T” 
rails, 


Every maintenance man will be interested in the cost data. Write 
for these data today. 


Ramapo 
Sk 


Steel Car Forge Company 


Pittsburgh New York Chicago 


Works: Elwood City, Pa., and Hammond, Ind. 


New y 
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Automatic Patent Safety Switch Stands for 
Interurban Service 


Ramapo See Auto mane Return Switch Stand No. 37, Ramapo Beecne Safet Sw ee a oe Rate No. 17, 
Showing Mechanism Half-Thrown Automatically Showing Ronee 
Tuese Switch Stands Also Furnished in Med‘um Heights and Dwar tf Styles 


T-RAIL SPECIAL WORK 


FOR 
Private Rights-of-way and Interurban Lines 
Manganese Construction—All Styles 


Street and Steam Crossings a Specialty 
Write for catalogue and details 


Ramapo Iron Works, Hillburn, N. Y. 


Main Office, Hillburn, N. Y. 
New York: 30 Church St. Plants: Hillburn & Niagara Falls 
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Awardedthe Grand Prize at the Panama Pacific International Exposition 
See our exhibit in space of United States Steel Corporation, Mines and Metallurgy Bldg. 


American 


Rail Bonds 


“CROWN,” “UNITED STATES,” “TWIN TERMINAL” 


Twin Terminal Rail Bond 


Americore and Amerite 


Electrical Wires and Cables 


American Steel & Wire Company 


Sales Offices: 


CHICAGO fntchs sc a.ce tones 2208) DO. ua! Salle Street CEE VB IOANED ie ctessetscnices Western Reserve Building 
NEW. VOIRIG A cvs cmeaaneermoearetae 30 Church Street IAT TDM ORE ccccse samen rernrate 32 So. Charles Stieet 
WiOREE SIDER ony .iecrsite te noe eate mince 94 Grove Street WILKESBARRE, PA. Miners Bank Building 
BO SUOIN: We rgeeiin cpscucavenes) maPeenaeee: 120 Franklin Street Sa. HEOULSE ee Serene 3d National Bank Building 
PET ANE uP eA e wet ertievayeeteie Pennsylvania Building ST. PAUL-MINNEAPOLIS..Pioneer Bldg., St. Paul 
IPT ISIS BGG Rent ate, ters letters eek Frick Building OKLAHOMA CITY....State National Bank Building 
BUFFALO ...-337 Washington Street Eee EA TACGS eotiten Brown-Marx Building 
1D YLESA EDEL ON ld Bra Reenter cra neces crease ste Foot of First Street IDUOINIAWA Be Seen Ns Ist National Bank Building 
GCEINGENINAINE. 2 cysteine: Union Trust Building SALT DAKE (Oli RA GEES ryngene creas Walker Bank Building 


Export Representative: U. S. Steel Products Co., New York 
Pacific Coast Representative: U. S. Steel Products Company 
San Francisco Los Angeles Portland Seattle 
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Buda Track Work 


Designed and manufactured for these results: 


Safety—Durability—Economy—Efficiency 


It will save you money by reducing 
your maintenance and renewal charges. 


Special heavy service layout recently installed at Ashland, Belmont and 
Lincoln Aves., for Chicago Surface Lines — embodying Buda Standard Types 
of Manganese Hard Center Frogs and Crossings with Solid Manganese Steel 
Switches and Mates—9” High Girder Rail. 

Illustration shows portion of the Buda Plant — west crane platform where 
all layouts are assembled for final inspection before shipment. 


Tongue Switches—Mates—Frogs—Crossings and complete Layouts in Solid 
Manganese Steel, Manganese Hard Center and “Built-up” Construction for Tee 
and Girder Rails. Derails—Spring Boxes—Switch Stands—Guard Rails—Split 
Switches—Spring Frogs, etc. 


The Buda Company 


Works, Ch icago New York City 


Harvey, Ill. 


C. H. Jones Co., F. F. Bodler, S. I. Wailes, 
Kearns Bldg., - Monadnock Bldg., 626 S. Spring St. 
‘Salt Lake City San Francisco Los Angeles 
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The Pacific Electric Railway, Los 
Angeles, Cal., and vicinity, are using six 
ERICO bond-welding cars, two 1,200- 
volt for bonding new lines and four 600- 
volt for maintenance and construction 
work. 

Old wire bonds and others are being 
replaced with Electric Weld 
Rail Bonds, as the company 
has found the latter to have a 
much lower contact resistance 
and to be practically free from 
theft. 

The Electric Weld Rail Bond 
is the standard of this com- 
pany for bonding 
rail joints as well 

. as for connecting 
Vas reactance bonds 
sey aS and other cables to 

the. rails indblock 


Sip A * ignal work. 
Mer”. "A bow t 300,000 


Retest i es Se Electrire Weld 
WEE Bonds are now in 
use by the Pacific 
Electric Railway. 
The Los Angeles 
Railway, also, em- 
ploys the ERICO 
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Rail Bonds _ 


ion Country v 


system of welding bonds. Among other Pacific 
Coast Properties employing this system are Fresno 
Traction Co., Los Angeles Railway Corporation, 
Oakland, Antioch and Eastern Railway Go., San 
Diego Electrical Railway, Oregon Electrical Rail- 
way Co., Pacific Electric Railway Co., Munic- 
ipal Railway of San Francisco, Central. Cali- F 
fornia Traction Co., San Francisco-Oakland i 
Terminal Railway. fe 

ERICO Welded Rail Bonds, being free from 
corrosion at the terminals and present- 
ing conductivity equal to or better than 
the rail itself, can always be depended 
upon to carry the return circuit without 
loss. 

ERICO Welded Rail Bonds can be 
readily and economically installed and 
are made in shapes and capacities to 
meet all conditions. They cost less and 
last longer than other 
types of bonds. They are 
almost “permanent.” 


ee 
Le 


Fh hg 


Instructive literature and 
catalogue on request 


The Electric 
Railway 
Improvement 
Co. 


Cleveland 
Ohio 
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HERE IS AN. 
INSTALLATION 
OF 


Pee ws : 
Corrugated So8SA>, Galvanized 
5 ‘a ‘ san 

Anti-Corrosive “S“eTaAY? Culverts 
—under a 37-ft. fill of the Cedar Rapids & lowa City 
Railway. Scores of Steam and Electric Railways have 
been using “ACME” (Nestable) Culverts for years past 
with utmost satisfaction, judging Ald their oft-repeated 
orders and complimentary comments. 
“ACME” CONSTRUCTION is SUPERIOR whether 
shipped knock-down or set up—and we ship lots of them 
set up (no extra charge)—where nestability is not required 
but QUALITY and SERVICE so satisfactorily obtained 
ONLY in the ““ACME” (Nestable) is desired. : 
To use the “ACME” is to KNOW! Not to use them is 
to lose money. Get our Catalog G-3 and learn why. 


___ GNTON.OHIO.U.S 


The Improved 


C. W. Squires Electric 
Switching Device 
Model 1915 


A mechanism which will render perfect 
service at least cost of maintenance. 


Write us for further particulars. 


THE C. W. SQUIRES MFG. CO. 
3 Beverly, Mass. 


GASOLINE 
MOTOR CARS 


are useful on electric lines, 
as we know from the nu- 
merous orders we receive. 


Section forces can work 
on track anywhere without 
loss of time going or com- 
ing, nor interruption to traf- 
fic, as FAIRMONT motor cars are easily put on or off 
the track anywhere. They often save the expense and 
inconvenience of a work car. 


More than 400 railroads are now using FAIRMONT 
Hand Car Engines, having installed them on old hand 
cars at a cost of less than half the price of a new motor 
car. 


These improvised motor cars actually give better ser- 
vice and haul bigger loads than cars costing four times 
as much, and never lay 
up for zero weather. 


Write for our Motor 
Car Book, illustrating 
many remarkable new 
gasoline cars, from a 
35-passenger coach to a 
light two-man flyer. 


See our exhibit in the 
Palace of Transporta- 
tion, Panama - Pacific 
Exposition, San Fran- 
cisco. 


Fairmont Gas Engine & Railway Motor Car Co. 


(Formerly Fairmont Machine Co.) 


427 North Main St., Fairmont, Minnesota 


The Seymour 
Portable Rail Grinder 


This grinder is so efficient in service and so 
easy to move from job to job that your way-engi- 
neer will be eager to use it not only for curing 
track troubles but for anticipating them. 


A well kept track makes friends. 


The Seymour Portable Rail Grinder removes 
arc welding surplus. Removes cupped joints and 
depressions. Removes rail corrugation. 


Removes the minor inequalities at the junction 
of newly placed rails. 


It really is Portable. 


Let us tell you what users say and you'll Sey- 
mourize your track's, too. 


Communicate 


E. P. SEYMOUR 
9 Barton Street, Waltham, Mass. 
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Towers, Poles, Ties, 
Crossarms, Blasting Outfits, 


Wood Preservatives 


Index to Advertising Sections 


Section 1: Track—Rails, Frogs, Foundations, Crossings, Steel Ties and Fittings, 
Switches, Switch Stands, Construction ‘Tools, Rail Bonds, Track Accessories, 
Caaden, Welders, Culverts, ete. 

Section 2: Towers, Poles, Ties, Crossarms, Blasting Outfits, Wood Preservatives. 

Section 3: Line—Line Material, Maintenance Vehicles, Insulators, Wire, Connec- 
tors, ete., including Underground Conduit, Signal Systems, Instruments, etc. 

Section 4: Power Plant—Equipment for Power Plant and Substation. 

Section 5: European and Canadian—Manufacturers, Dealers and Engineers. 

Section 6: Engineering and Financial—Including Engineers; Contractors; Bankers; 
Insurance Companies; Detectives; etc. 

Section 7: Repair Shop—Labor-Saying Devices, Shop Equipment and Electrical 
Supplies, Welding Systems, Paints, Varnishes, Insulating Materials, etc.; 
Second-Hand Equipment; Amusement Park Attractions. 

Section 8: Car and Truck Equipment—Supplies and Fittings for Cars and Trucks. 

Section 9: Rolling Stock—Passenger, Express, Freight and Work Cars, Trucks, 
Snow Plows and Sweepers. 


For Alphabetical Index to Advertisers 


See page 22 


For Classified Directory of Advertisers 


See pages 24, 26, 28, 30, 32, 34 
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Drop in at our 
Booth eens. 
and find out 


It is a guaranteed saving per car 
mile and per kilowatt hour output. 
It is effected by the use of Galena 
Oils plus Galena Expert Service. 
This Service costs you nothing. 

It is all-embracing. Galena ex- 
perts work with your men every- 
where oils are used. 

Frequently, the result of this co- 
operation is to effect even greater 
economy than that specified. 

The additional saving accrues to 
you. 

If you can’t come to the Exposi- 


tion write for a sample GALENA 
CONTRACT. 


Galena Signal Oil Co. 


WA 6) 
Franklin. Pa. eo 
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Strong, Light, Low in Cost 


Notice the weight and strain imposed upon the Dia- 
mond Tapered Steel Poles in the illustration. That 
indicates their strength. 


Then notice the method of forming the poles in the 
lower illustration. It shows why Diamond poles can- 
not telescope and how the full strength of the metal is 


conserved. Date ss saves 

As street poles they are sightly, permanent, and the WF. To 

first cost is very little more than for wooden poles. .’ Diamond Steel 
Pole Co. 


Philadelphia, Pa. 


Write US NOW 


For our proposition—use the coupon. 
Tear it off now as a reminder. 


ow ,’ Please send to address below, 
« data on Diamond Tapered 


Diamond Steel Pole Co. y Bs a a 
Philadelphia, Pa. : 


An Dante SIScre MOUs. Jer seme ah spe M@neine) sive’ ce. @\ i686) 8 \(esiee! RC Cy, 
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“For General Excellence’ 


The International Jury of Awards, Panama-Pacific International 
Exposition, awarded a Medal of Honor for general excellence and 
superiority to the McGraw Publications, which include the 


Electric Railway Journal 


This is the highest award conferred upon a publication. 
Readers of the Electric Railway Journal will be gratified 
by the endorsement of their judgment in selecting the 
Electric Railway Journal as the publication on which to 
rely “For General Excellence” in its text and advertising 
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BLASTING POLE-HOLES WITH 


Ol PONT 


H.XPLOSIVE 


Saves Time and Labor, Speeds Up 
Installation and Reduces Cost 


LASTING pole-holes is the method adopted by many 
large companies, because it requires less time to make 
the hole, and reduces the cost of construction and line main- 
tenance. 


LOW-FREEZING EXPLOSIVES 


Our RED CROSS brands are adapted to pole-hole blasting because in 
coldest weather the explosives seldom require thawing. 


ADOPT THE BLASTING METHOD 


Hasten Line Construction and Economize on Its Cost 


Ask for FREE Booklet 


“Blasting Pole and Post Holes,” explaining how to blast 
holes in all types of soil and giving practical information 
of value to engineers and foremen engaged in the con- 
struction and maintenance of pole lines. 


ADDRESS DEPARTMENT 24 


Du Pont Powder Company 


POWDER MAKERS SINCE 1802 


WILMINGTON, DELAWARE 
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MUTT 


Elreco Steel Poles 


can be furnished plain, for span construction perform the double duties of a trolley support 
—for center construction, complete with and an ornamental lighting standard, 
plain or ornamental trolley brackets. Elreco thereby doing away with the necessity for 
Combination Railway and Lighting Poles two sets of poles along the curb line. 


Electric Railway 
Equipment Company 


HM 
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STEEL POLES 
SWEDGE JOINTS 


i 


used in the manufacture of all Elreco Tubu- 
lar Steel Poles—absolutely prevent tele- 
scoping at the pole joints. 

Ends of all joints are bevelled, which pre- 
vents water from accumulating at these 
points. 


The Wire Lock Swedge Joints 


Write for Our Catalogs. 
Cat. 16 contains complete tables and data on Tubular 
Steel Poles and Fittings. 
Cat. D. Cast Iron Lamp Standards, Combination 
Railway and Lighting Poles for Arc Lamps. 
Cat. E. Single Light Standards and Combination 
Railway and Lighting Poles for Mazda C. Lamps. 


Office and Works: Cincinnati, O. 
New York: 30 Church St. 


AAA 
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The Ready-Reference Index 


On Pages: 24, 26, 28, 30, 32 and 34 


HE most important thing to know in buying 

is “what to buy.” The next in importance is 

“where to buy it.” The advertising pages of this 

issue of the Electric Railway Journal should help 
to decide both questions. 

In the advertising pages of this issue, the most progressive and 


reliable manufacturers who cater to the electric railway field tell what 
they believe you will want to know about their products. 


O help you find their announcements on any 
given product a “Ready-Reference Index” is 
published on pages 24, 26, 28, 30, 32 and 34. In it 
are classified more than 300 electric railway mate- 
rials which can be furnished by the 200 or more 
advertisers who are represented in the issue. 


This is the most nearly complete buying guide published for elec- 
tric railway men. 


In connection with the alphabetical index on page 22 it makes it 
easy to find the names of manufacturers of any given product and to 
find the advertisement of any manufacturer in whose product you 
may be particularly interested. 


Reading the advertising pages of this issue and using the adver- 
tising indexes when you want price quotations is good practice—it 
makes for efficient buying, and that means efficient service for 
your road. 


Make the Most of It 
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Eastern 


Semi-portable ae: 
Treating Treating 
Tank 500 Ties 


per day 


Proven by Its Record 
| —Letteney Wood Preservative 


Timber treated the “Letteney’’ way has kept its soundness for thirty-five years— 
and is still sound. An Eastern road which applied “Letteney” to posts in 1894 
has not yet had to replace them. 


Electric railways that have treated their ties and other timber with ‘“Letteney” 
have come back for more every year. 


“Letteney” is applied as a brush coat or by open tank treatment. 
Either way will add life to your ties, poles, cross-arms, posts, conduits, etc. 


Write us. 


The Northeastern Company 


6 Beacon St., Boston, Mass. 


Bertram D. Dean, Sales Agent, 2110 L. C. Smith Bldg., Seattle, Wash. H. Lynn Beach, Sales Agent, 
P. O. Box 177, New Orleans, La. J. B. Linn, Sales Agent, 1009 Woodlawn Ave., Springfield, Ohio. 
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Steel Trolley 
Poles 


$9. to 
$13.50 


Light weight, 
yet wonderful 
strength. 


Ask us for data 
on loading, etc. 


Bates Expanded 


Steel Truss Co. 
210 So. LaSalle St. 
Chicago, IIl. 


For Cor : One Piece 
or Curuses The Pole you will eventually buy Trolley Pole 


Reliability Means 
Continuous 
Service 


When you can insure your Power 
line against damage and deteriora- 
tion without paying any premium, 
by the use of -CARBO:; STEEL 
POLES and still keep the cost per 
mile below that of wood construc- 
tion, do you think you can afford to 
use wood poles? 


( ARBO Steel Poles 


mark a new era in over-head line 
construction because of the fact 
that our Patented base obviates the 
use of concrete anchorage. 


FLEXIBLE TOWERS IN CALIFORNIA 


View on the Sierra and San Francisco Power Co.’s 
line from Gilroy to Lagunitas. 


A BOOK 
WORTH HAVING 


—‘Steel Transmission 
Structures and 
Catenary Bridges” 


It illustrates (by the new Rotogravure 
Process) and describes forty-three selected 
installations of Archbold-Brady structures. It 
gives all the essential facts, together with spe- 
cial views, which may mean a saving to you 
in Field Costs. 

SEND FOR YOUR COPY TODAY. 


ARCHBOLD-BRADY CO. 
SYRACUSE, N. Y. 
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Let Us Prove 
These Statements 


We shall be glad to furnish 
you complete information 


CARBO STEEL POST CO. 
291 Rand McNally Bldg., Chicago, Ill. 


2000000 


ay 


DANA | 


Line Material, 
Maintenance Vehicles, Insulators, 
Wire, Connectors, etc., 
Including Underground Conduit, 
Signal Systems, Instruments, etc. 


Index to Advertising Sections 


Section 1: Track—Rails, Frogs, Foundations, Crossings, Steel Ties and Fittings, 
Switches, Switch Stands, Construction ‘Fools, Rail Bonds, Track Aucessonies; 
Grinders, ‘Welders, Culverts: etc. 

Section 2: Towers, Poles, Ties, Crossarms, Blasting Outfits, Wood: Preservatives. 

Section 3: Line——Line Material, Maintenance Vehicles, Insulators, Wire, Connec- 
tors, etc., including Underground Conduit, Signal Systems, Instruments, etc. 

Section 4: Power Plant—Equipment for Power Plant and Substation. 

Section 5: European and Canadian—Manufacturers, Dealers and Engineers. 


- Section 6: Engineering and Financial—Including Engineers; Contractors; Bankers; 


Insurance Companies; Detectives; ete. 
Section 7: Repair Shop-——Labor-Saving Devices, Shop Equipment and Electrical 
e _ Supplies, Welding Systems, Paints, Varnishes, Insulating Materials, etc.; 
- Second-Hand Equipment; Amusement Park. Attractions. 
Section 8: Car and Truck Equipment—Supplies and Fittings for Cars and Trucks. 


Section 9: Rolling Stock—-Passenger, Express, Freight and oe Cars, ‘Trucks, 


Snow Plows and Sweepers. 
For Alphabetical Index to Advertisers 
See page 22 


For Classified Directory of Advertisers 


Seé pages 24, 26, 28, 30, 32, 34 
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BS | The light furnished by 


as Galena 
Signal Oil 
is as clear and strong with : 


the last drop— 
as with a full fount 


Its candle power is constant. 
It does not crust the wick. 
It does not smoke the chimneys. 


Investigation of its merits is such 
an easy matter— 


Your visit to the |. || mee us and demand par- 
is incomplete i i iculars 


if you don’t visit jour | 
Booth | | . | | 
hat 


—that is if you are at all interested 
in continuity of signal service 
coupled with economy of oil— 

you should get that letter off to- 
day. 


¥ 
( 


Galena Signal Oil 


V4 Franklin. Pa. 
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Pittsburg Strain Insulator’ 


Stronger Than The 
G uy Wire 


Tests have proved it. No. 225 is a 
compact wet process strain insulator 
which will not develop cracks in dry 
seasons or break down in dielectric 
strength during heavy rain periods. 
Severe shocks, as in the span wire 
adjacent to trolley wire, cannot frac- 
ture it, no matter how often or how 
heavily they may be hit by the trol- 
ley poles or wheels. 


No. 225 is powerful. It is economical. 
Once you adopt it, you will nevér go 
back to wood strains. 


Send for a sample and look it over. 
That’s all we ask. 


The Pittsburg High Voltage Insulator Co. 
Main Office and Factory, DERRY, PA. 


New York Office, 114 Liberty St. Los Angeles Office, 757 So, Los Angeles St. San Francisco Office, 247 Minna St. 
Sahat Representatives, the Canadian General Electric Co. 
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The record of G. V. Electrics in electric railway work 
inspires the highest confidence. Over thirty are used by the 
New York Railways Company, and more than one hundred 
public utility companies have availed themselves of this 
cheap and rapid method of trucking. 


General Vehicl 


Chicago Boston Philadelphia 


ELECTRIC TeUCK 
OPbNAyED wu 
EOIOK conpeny 


25 Firms 
use 1107 
G.V. Trucks 
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M : 
lettcralyay wok { 
tity ate used by is Besides our standard models we offer Emergency Wagons, 


Mt han one hn i Tower Wagons, Crane Trucks, Tractors, Winch Equipped 
® UIEMSEteS of i (4 Trucks, Hoist Equipped Trucks, etc. Get Catalog J-82. 


} 


| Company, Inc. 


5000 G. V. Electric Trucks in daily use 
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etry 
DREW 


Electric Railway 
Specialties 


Each spells electric railway economy and _ better 
service. 


| 


“The Drew 
Safety Mirror 
has saved us 
thousands of 
dollars” — 


says an officer in a claim de- 
partment, “through its pre- 
vention of accidents during 
the past year.” This cut 
shows its function—that of 
giving the motorman a clear 
view of passengers getting 
on and off. Its cost is small 
its installation simple—its 
economy tremendous. You 
need it for your protection. 


OUR CATALOG 


tells why you need these better operation devices. 
Write for your copy to-day. 


For Better Cable Insulation 
For Better Cable Splicing 
The New Drew Cable Insulator 
and Splicing Sleeve 


It will protect your 
cables in two ways— 
i) First, as an insulator 
in the cable sheath, 
it will destroy the conductivity of the sheath by 
dividing it into short sections and will prevent col- 
lecting of current. 


Second, by its use as a splicing sleeve, it prevents 
leakage at the splice, no matter what the voltage. 


Samson Splicers insure perfect and 
continuous trolley wheel contact 


Learn more about this new Drew Device. 


that does away with arcing at the splices and extends 
the life of the splicer, trolley wheels and wire. They 
have an everlastingly smooth under-run. Catalog 
describes in full these troubleless splicers. Get a 


copy. 


It’s almost like 
making poles 


Four million Car Passings js 
p the average life of 
rew Frogs 


—Proven hp 
Y accur 
urements on one 
Co} 


immortal—to 
use Drew Pole 
Sleeves 


on new poles—and weak- 
ened poles give double, 
even triple life.  In- 
stalled without disturb- 
ing the wiring. Easily 
applied because of the 
interlocking slide fea- 
ture. Just figure the sav- 
ing they will effect over 
a long period of time. 
Read them up in our new 
Catalog. Have you your 
copy? 


Pages of our 
new Catalog 
tell about them 


and other pages describe our 
Trolley Cars, Brackets, Light- 
ning Arresters, Suspension 
Hangers, Insulators, Pins, etc. 
A copy should be on file in your 
office for ready reference. Just 
a note brings it. 
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It’s all here—the character of the material, 
the weight, the cost. Take the single in- 
stance of Ears. Thirty pages treat of the 
length, stud, wire, metal, finish, approximate 
net weight per hundred and list price of 
every important variety of Ear designed. 
The same is true from Anchor Rods to 
Yokes—alphabetically speaking. 

They are Anderson products, of course. 
But that is double assurance that the design 
and material are built for the most exacting 
operating conditions of the day. 
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REGISTERED 


You 
don't 
have to 


20 outside 
this Book 


to figure down to the 
very penny what the 
Overhead Line Material 
will cost for a whole sys- 
tem or part of a system. 


One turns at random to the pages dealing 
with the Anderson Suspension. The many 
varieties shown will fit the needs of any rail- 
way line. And every Anderson Suspension 
has the enduring malleable iron shell, the 
famous Aetna Insulation, the drop forged 
steel stud and the curved outrigger ears to 
erip the wire. The cost, weight, dimensions 
—everything is figured. 

The book is a splendid compilation of fig- 
ures and facts of daily importance to the 
electric railway man. 

It should be in your hands. 


Shall we send tt to you? 


Albert & J. M. Anderson Mfg. Co. 


289-293 A Street 


-&- New York, 135 Broadway 
TF, Chicago, 105 So. Dearborn Street. 


roua oss 


Established 1877 
BRANCHES: 


Boston, Mass., U.S. A. 


oN 


Philadelphia, 429 Real Estate Trust Bldg. 
London, E. C., 48 Milton Street 


San Francisco, 613 Postal Telegraph Bldg. 
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War Orders! 
DOSSERT CONNECTORS 


have been requisitioned for the electric control wiring of the 
world’s most powerful superdreadnought, the newly launched 


United States Battleship 
Pennsylvania 


Is there not a point in this fact for engineers who design, con- 
struct and operate important power generating and sub-stations ? 


The safety of the ship, even the fate of the Nation, might depend upon these connections. 
Would the Government engineers take a chance of their failure in a crisis ? 


Dependability 
Economy in Installation 
| Efficiency in Service— 


these are distinctively 
Dossert characteristics 


DOSSERT & COMPANY 


‘ d H. B. LOGAN, President 242 West 41st Street, New York 
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) eee a oS Along the Line and in 
a scat the Power Station 


|S ORANGEBURG 


FIBRE CONDUIT 


is the choice of many big 
railway companies 


whose motto “Safety First” goes hand in hand with 
“Maximum Economy.” More and more miles of 
overhead wires and cables are coming down under- 
ground, conveyed through Orangeburg Fibre 
Conduit. 

More and more Power Houses use this Conduit in 
place of iron pipe or other conductors. For this 
service it has the approval of the Underwriters. 
These views show its installation in track work and 
the Power House (below) is that on the celebrated 
Norfolk and Western Electrification, using Orange- 
bure. 

Yes, it pays to use this lightweight, high insulation 
conduit. 

The insulation resistance of Orangeburg Fibre Con- 
duit is so high that it cannot readily be determined 
—in all cases, over 1,000,000 megohms in both dry 
and wet tests (from report of Electrical Testing 
Laboratories). It will resist corrosion and rust al- 
most indefinitely; it eliminates hysteresis losses in 
A. C. installations ; it is inexpensive and easy to in- 


A wise business move would be 
to write a short note now—before 
you forget it—for BOOK R, cov- 
ering the subject in detail. 


THE FIBRE CONDUIT 
COMPANY 
ORANGEBURG, N. Y. 


New York, Boston, Chicago, San Francisco 
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—in Switching 


Collins Non-Splashing 
Non-Splitting Track Switch 


Contactor Mounted on 
Standard Ears 


It is too expensive. 


Automatic track switches do save on operating cost. 


—if they are absolutely non-splitting 


—if they cannot splash mud and water when operating 
—if the car can stand directly under the contactor without damaging 


equipment 


—if they are permanently non-leaking without depending on pipe 


joints or gaskets. 


—if they do not take over 110 volts to the street box 


—if the entire mechanism can be removed and a new one dropped 
into place without making any disconnections 


—if contactors can be mounted on standard ears 


—if the switch cannot be thrown between trucks of a car by a follow- 
ing movement under the contactor. 


Street Box Mercury Seated 


United States Electric Signa 


By eliminating the IF’S 
above you have the more 
prominent features of the new 
Collins NON - SPLASHING 
Electric Track Switch which 
ten of the most important 
American roads have recently 
examined and installed. 


Write us for the list of in- 
stallations and get the views 
of the users. 


Foreign Representatives: Forest City Electric Services Supply Co., Salford, England 


t 
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—in Signalling 


United States Automatic Signals 


It is too dangerous. 

Witness the following extract from a newspaper explanation 
of how the smash occurred. 

“Both conductors claim that they set the signals correctly to 
warn the other car and their statements were substantiated by 
passengers—so it is thought that the accident must have been 
caused by both men setting the signals at exactly the same time. 
This would leave the track open for both, it was said by officials.” 

The road was surprised to learn that its hand-throw outfit 
failed to provide safety. 

And a good many roads right now would find that the waste 
of minutes at turnouts due to hand-throw outfits is far from 
economical. 

Safety AND economy are provided by United States Electric 
Signals. 

You don’t get either with hand throws, and as for other types 
of signals bear this in mind: ~ 

The most elaborate service tests of automatic signals for elec- 
tric railways ever made led to the exclusive adoption of U. S. 
Automatics. 


Co., West Newton, Mass. 


90 ELECTRIC, 


How .Much of Your 
High K. W. H. Per 
Car Mile isConsumed 
by Tree Grounds? 


One road found that 1500 
K.W.H. per day, which was 
8% of their total consumption, 
was used in this manner. They 
eliminated this annual $5500.00 
waste by investing only $200.00 


“HOLDEN 
TREE 
INSULATORS 


Holden Tree Insulators are 
made of reinforced rubber of 
¥ in. thickness. They can be 
installed without cutting the 
feeders, and are cheaper than 
wood and tape. 

Write for sample insulator. 


R. R. Holden 


320 New York Life Bldg. 
CHICAGO 
Representative in Chicago Territory for 
DREW ELECTRIC & MFG. CO., 
Electric Railway Line Material. 
THE ESTERLINE CO., 
Golden Glow Headlights. 
WASSON ENGINEERING & 
SUPPLY CO., 

The Wasson Air Retrieving Trolley 


ase, 
ROSS-WORTHAM CO., 
Garland Car Ventilator. 
THOMAS S. WATSON CO., 
Cer Lighting Regulator. 
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The New “ Thompson-Levering i 
Testing Set 


C 1-2011 2 7 ty $60.00 


Cannot be set wrong. Cannot be read wrong. Cannot be 
burned out accidentally. Has a shunt protection for the remoy- 
able galvanometer. And its battery renewal can be obtained 


anywhere. 4 
Thompson-Levering instrument making on a big scale is 
responsible for the low price. Write for the facts. 


Thompson-Levering Company P?lagelphia 


= 
nasil, 


Nachod Signals 
and Crossing Bells 


are operated by trolley 
contactors that work at 
high speeds and don’t give 
trouble. 

With the Automatic Head- 
way Recorder you know 
what your motormen are 
doing and how the schedule 
is maintained. Learn about 
them now. 


Remember 
Nachod Spells Safety 


Nachod Signal Co., Inc. 
4773 Louisville Avenue 
Louisville, Ky. 
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SIMMEN 
SYSTEM 


ITH this system of train operation and 
control, this dispatcher sits calmly at his 
desk and 
—Can see every move of every train 
—Can determine how fast each train is moving 
—Can tell where any train is at any given 
moment 
—Can flash a commanding and unmistakable sig- 
nal right in the cab of the car within a few 
inches of the motorman’s eyes, with a single 
movement of one of his control switches. 
—Can give a complete “meet” or advance order 
by a single, simple movement of a control 
switch 
—Cannot make a mistake and lap two trains on 

a “meet.” His own levers won't let him— 

they interlock. 

No semaphore arms. No expensive line appa- 
ratus. No time wasted. No mistakes. No red 
tape. 

And with all these startling exclusive features, 
the Simmen System is one of the simplest rail- 
way signaling systems ever devised. 

It has been successful and economical on every 
installation. In the same way it will serve you. 

Send for Our New Booklet “ Progressive 
Signaling.” 


Simmen Automatic 
Railway Signal Company 
1575 Niagara Street, Buffalo, N. Y. 
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‘Phono- 


For Catenary, Cross-Span, } 


The Bridgeport 


Bridgeport. 
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Electric: 


Or Bracket Construction 


ao etiam toa poe Soe : ee : od H f j ‘ 
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LONGER SERVICE LIFE—IT’S TOUGH 


Prase. CO. |. 


Connecticut 


N 
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We have increased our facilities for : the 
manufacture of Underground Electrical Con- 
struction Tools “‘only’” and are now able to 
meet demand promptly. 
Machines for Threading Ducts 
Quick Coupling Rods 
Plain Screw Rods 
Iron Rods 
_ se Fish Wire 
SRE = Cable Racks 
—W57 
sulla ~ Cable Reel Jacks 
Trench Jacks 


Bond Wire for Cables and 
Bond Attaching Plates 


Winches for Pulling Cable 


M. H. Capstans for 
Pulling Cable 


Tamping Bars and Rammers 

Wire Reels or Swifts on Hand Barrows 

Manhole Guard Rails 

__ Terminal Bells for Cables 
SEAS cable Pulling Protectors 
Especially Prepared Wire 
for Pulling in Cables 

Conduit Cleaning Tools 


Steel and Wooden Duct Protectors 


Established Twenty-eight Years 


3244 North 15th Street, Philadelphia, Pa., U. S. A. 
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Fifteen Thousand 
Mules 


of the electrical conductors in service on transmission lines 
throughout the Pacific Coast States using 25000 volts 
and upwards, are 


~ Aluminum 
- Electrical Conductors 


Or, in other words, thirty per cent of the 50,000 miles of electrical conductors of 
that voltage capacity in that region are Aluminum Conductors. 

Do you realize that aluminum is rapidly coming to be recognized as the ideal 
metal for feeders and transmission lines, on account of its strength as well as 


—— 


its economy ? 

Lower first cost is a factor, of course. Then there’s the saving of longer 
spans because of light weight, and reduced maintenance because of fewer poles, 
pins, insulators, etc. 

Those who want ALL the proof in favor of Aluminum Conductors should 
get our handbook “Aluminum Electrical Conductors.” 


ZF 
by filling out and y 4 
forwarding this 


ALUMINUM COMPANY 


Zp fe) Aluminum 

OF AMERICA Jai/  cosniare 
re ; America 

: & Pittsburgh, Pa. 


PITTSBURGH, PA. 


7 
New York Boston Chicago San Francisco Ao 


| : ; Address “ ae 
. SSSA ity an treet.) 
N SSS Occupation mers inctigsdasate ak Oates ee oe 


Gentlemen: Kindly mail 

me your new book on 

“Aluminum Electrical Con- 
ductors.” 


INANE ie craltiete stsetiitee, ete e aoe 
(Full name and title.) 
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Two Articles 
of Real, Proven Merit 


Broken wires are dangerous, especially if 
they fall on railroad tracks or on telephone, 
telegraph or other power lines they cross. 
To insure safety at these overhead line cross- 
ings, one, or more usually two, insulators 
spaced about 15” apart with overhead Pro- 
tective Crossing Clamps are now used. 


These Clamps must not strain, kink or 
otherwise injure the conductor, nor chip or 
unevenly strain the insulator. They must be 
strong, yet flexible, and readily adjustable, so 
that a slight variation in the size of the in- 
sulators, or in the distance between the in- 
sulators, is provided for. 


The Engineer and Construction Superintend- 
ent will appreciate these provisions, all of 
which are incorporated in the ‘‘Hatch” Over- 
head Protective Crossings Clamp (Pat’d). 


Splices in copper, copper clad steel or steel 
transmission on ground lines are now almost 
always made with seamless Copper Splicing 
Sleeves. Comprehensive tests show that the 
conductor cannot be pulled from the splice, 
breaking well above 96% of its ultimate ten- 
sile strength and often developing 100%. 


These products, requiring an engineer’s at- 
tention, are manufactured by and under the 


White’s Type “F” Porcelain 
Trolley Hanger represents 
the first big step in trolley 
line suspensions. 


The ease of putting it up and 
its long, efficient life have 
created a big demand for it on 
roads where economy counts. 
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personal directions of 


Edwin G. Hatch, .«. 


Engineer and Manufacturer 


120 Broadway, New York 


Write us for details. 


The T. C. White Company 


Electric Railway Supplies 
1122 Pine St., St. Louis 


Insulator Clamps 
For all purposes. 


Splicing Sleeves 
Of Seamless Copper (Guaranteed). 


Protective Clamping Sets 
(Approved). 
For High Tension Crossings. 


Write for information. 


The Clark pres 


Manufacturing 


TYPE, C. 


Company 


Singer Building, New York 


TYPE S. 


I 


The Men Who Plan and Execute 


owe some of their efficiency to the thought, energy and resourceful- 
ness of manufacturers who supply the means for such achieve- 
ments. 

These men know how important it is for them to keep in touch 
with the manufacturers. 

In the electric railway industry, such men find the easy, certain 
and thorough way to keep in touch with manufacturers is through 
the advertising pages of the Electric Railway Journal. 
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Wires and Cables 


Paper Insulated and Lead Incased 


TROLLEY 
WIRE 


Round Grooved and Figure 8 


If you will agree that 
one make of trolley wire 
is able to give longer ser- 
vice than another make— 


That one is more economi- 
cal than another— 
Then investigate our trol- 


ley wire with a view to cut- 
ting your wire costs. 


Weatherproof 
Wires and Cables 


Star Brand 


Star Brand Wires are. 
made with long service as 
the most prominent fea- 
ture> 


Because of their ability 
to render long service they 
cut wire costs. 


Read the words in the 
cut of the star. 


American Electrical Works 


CINCINNATI: Traction Building 


CHICAGO: 112 West Adams Street ‘ aii el SAN FRANCISCO: 612 Howard Street 
Phillipsdale, R.I SEATTLE: 1002 First Avenue South 


BOSTON: 176 Federal Street 


NEW YORK: 165 Broadway 
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The Electric Railway Journal 
at the Panama-Pacific 


Exposition 


OR the convenience of its friends, the 
McGraw Publishing Company, Inc., pub- 
lishers of the Electric Railway Journal, 
Electrical World, Engineering Record and 
Metallurgical & Chemical Engineering have 
equipped a booth in the Palace of Machinery. 

A cordial invitation is extended to all who are in- 
terested in the electric railway field to avail them- 
selves fully of this space while visiting the 
Exposition. 

It will be a pleasure to receive and care for 
visitors’ mail addressed in care of the McGraw Pub- 
lishing Company booth. 

Competent stenographers are in attendance to 
handle correspondence. 

Representatives in charge of the booth will be 
glad to give information regarding engineering work 
in the West. 

The publishers’ San Francisco office, Rialto 
Building, in fact, is headquarters for technical in- 
formation about the West, for editorial and business 
representatives there travel un and down the coast 
regularly so as to keep readers of the McGraw Pub- 
lications in intimate touch with conditions. 

Use the McGraw Booth as your office while you 
are at the fair. 
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i, Signalr Pay 
High Dividends: 


A signal system may be a protection against accident 
and yet fail to facilitate traffic. 

A correct signal system must offer something more than 
safety. It must be an accelerator of train movements—a 
creator of traffic. It must pay for itself and return divi- 
dends upon the investment by reducing despatching cost. 

The task of fitting the signal system to your operating 
methods and to the physical features of your railway— 
this is the work for a signal expert. The variety and cost 
of signals, including automatic stops, speed control, high- 
way protection and interlocking plants, call for an experi- 
ence concentrated upon this field. 


SIGNAL SPECIALIZATION IS MY WORK—to de- 
termine first, what signal system is CORRECT for your 
needs; second, how the CORRECT system can be made a 
moneymaker for you. 


If you are considering signal installations, extensions 
or revisions, permit me to submit preliminary data bearing 
upon your requirements. Write. 


M. H. Hovey 


Consulting Signal Engineer 
119 W. Main St., Madison, Wis. 
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A Visible and Audible 
Crossing Signal 


Maximum Safety and Reliability 
for Minimum Installation and 
Maintenance Cost 


The 
HOESCHEN 


(The Batteryless Signal) 


The approach of danger can be signaled by appealing to two 
senses—sight and hearing. The HOESCHEN reaches both. 
And the manner in which it does it is so compelling that the 
most indifferent can’t disregard the warning. 


First, there is the oscillating blade—moving objects attract 
the eye first. Then the illuminated transparent sign which 
displays the word “DANGER?” in intermittent electric flashes 
of vivid red. .And above all the locomotive-type warning bell. 


The Entire Control and Operating 
Mechanism is Independent of Batteries 
or Trolley Circuit 


No overhead contacts eliminates the use of a line car for 
repairs. 


For years the Hoeschen Bell has guarded crossings, night 
and day, fair weather and foul, on about 100 steam and elec- 
tric roads. 


Improved manufacturing arrangements with the Paxton & 
Vierling Iron Works recently have made it possible for us to 
increase our output, meanwhile keeping up the same high 
standard of our product and making prompt shipments. 


One of Several Pacific Coast Installations of Our : ; : | 
Type 12 S.D. Signals with Oscillating Blades, Let us mail you illustrated literature and estimates for pro- 


Swinging Locomotive Type Bell and 
Flashing Danger Sign. 


Hoeschen Manufacturing Co. 


Paxton & Vierling Iron Works 
Omaha, Nebraska 


AON 


tecting your crossings. 


ee 
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Section Four 


POWER PLANT 


Equipment for Power Plant 
and Sub-station 


Index to Advertising Sections 


Section 1: Track—Rails, Frogs, Foundations, Crossings, Steel Ties and Fittings, 
Switches, Switch Stands, Construction Tools, Rail Bonds, Track Accessories, 
Grinders, Welders, Calverts: etc. 

Section 2: Towers, Poles, Ties, Crossarms, Blasting Outfits, Wood Preservatives. 

Section 3: Line—Line Material, Maintenance Vehicles, Insulators, Wire, Connec- 
tors, etc., including Underground Conduit, Signal Systems, Instruments, etc. 

Section 4: Power Plant—Equipment for Power Plant and Substation. 

Section 5: European and Canadian—Manufacturers, Dealers and Engineers. 

Section 6: Engineering and Financial—Including Engineers; Contractors; Bankers; 
Insurance Companies; Detectives; ete. - 

Section 7: Repair Shop—Labor-Saving Devices, Shop Equipment and Electrical 
Supplies, Welding Systems, Paints, Varnishes, Insulating Materials, etc.; 
Second-Hand Equipment; Amusement Park Attractions. 

Section 8: Car and Truck Equipment—Supplies and Fittings for Cars and Trucks. 

Section 9: Rolling Stock—Passenger, Express, Freight and Work Cars, Trucks, 
Snow Plows and Sweepers. 


For Alphabetical Index to Advertisers 


See page 22 


For Classified Directory of Advertisers 


See pages 24, 26, 28, 30, 32, 34 
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Get the 
Outside Viewpoint 
on the Inside of 
Your Power House 


Consider lubrication. It’s a far-reach- 
ing subject. Under your present sys- 
tem, its cost-reduction may be impos- 
sible because the men are too close to 
the proposition to see any weak points. 
The application of the outside viewpoint 


ie Galena Oils 
and Galena Service 


combined, reduce lubricating costs. 
We come to you with a contract— ~ 


it guarantees to reduce your lubrication 
cost 10% 

below what you are now paying for 
other oils. _ 

We don’t work against your men. We 


A miniature Convention~ === 


on Lubrication eas work with them. 
_ always going on at =F = Why not get the details of our cost-cut- 
our Booth _-—~ — oS it ees ting co-operation? . 


at the Exposition 


ee 


ag 


al 


Calena Signal Oil Co. | 


Franklin. Pa. 
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The U.S. Steel Corporation Has Ordered 1219 


Golden-Anderson Automatic Double Cushioned Triple 
Acting and Non-Return Valves 
They Work Both Ways Protecting the Boilers and the Steam Lines 


A positive protection against the disastrous effects of accidents to 
the boilers and steam pipe lines. 

They combine the functions of an automatic non-return, safety, 
emergency and hand stop valve—all in one. 

Automatically shut off the steam flow from every boiler the instant 
that a pipe ruptures, and immediately cut out a boiler when a tube 
bursts. ; 

Fitted with double “Corliss Dash Pot” type cushion which absolutely 
prevents chattering and maintains exact alignment. 

The valves can be closed by steam or electricity from any part of 
the plant, or they may be closed by hand like an ordinary valve. 


pers How, Saye 


Orly Ope Connection 


CONNECTION 
TO HEADER 


PATENTED 


No Plant is Safe 
Without Them 


‘The Life and Property Insurance 
Valves’? Automatically 


“Protect Your Boilers with an abso- 
lute Safety Stop.” XX Extra Heavy for 
High or Low Pressure. “Important as 
Pop Safety Valve.” 

They will prevent one boiler working at a lower 

ressure than another, or if the tube suddenly 

ursts, these valves at once shut off the flow of 
steam from the header into the boiler, — 

You want them to equalize the pressure be- 
tween the boilers without chattering or hammering 
themselves to pieces. t 

You want them to prevent steam being turned 
into cold boilers, especially when workmen are 
inside. 


LOOK AT THE CONSTRUCTION 


fae NOTE — The Perfect Cushioning Features. 


“THE CORLISS DASH POT” 


is the only method of Curing the Evil of Ham- 
mering and Pounding. 


zz The Only Non-Return 
Valves that Can Be 
Tested In Service 


z a ‘GOLDEN-ANDERSON VALVE 
i SPECIALTY COMPANY 
PATENTED 1259 Fulton Bldg., PITTSBURGH, PA. 
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When This Changes to This 


When fair weather flags suddenly change to ominous storm signals, when 
sunshine changes to darkness, when footgoers suddenly change to elevated 
and subway and surface car passengers, has your station a combustion 
system that can handle that situation and not go down and take the count? 
You are fixed right if it is 


Le — aL 


With the TAYLOR STOKER behind you, you need never tremble lest 
you be caught in a corner with a quick call for steam that you can’t meet. 


The unexpected peak has no terrors for the TAYLOR STOKER because 
this system incorporates the three principles necessary for complete flexi- 
bility of operation: (1) Underfeeding by mechanical means. (2) Me- 
chanical control of air and coal. (3) Automatic cleaning. 


The first (1) and second (2) permit any 
desired quantity of coal to be burned as 
rapidly as demanded, and the third (3) in- 
sures a clean and therefore fully effective 
fire. 


Don’t go blundering along with an antiquated 
combustion system any longer—a combustion 
system that BARELY SQUEEZES YOU OVER 
your peaks—with a frightful loss of efficiency 
and a smudge of smoke. Get the modern 
system — flexible — automatic — smokeless— 
A Few of the Many Electric Systems labor saving —The TAYLOR. 
Equipped with TAYLOR STOKERS: 
Boston Blevated 45,000 Kw. 


Consolidated G., E. L., & P. Co., 
Baltimore 35,000 Kw. 


e e e 
puis Water, Wise, Tak Te Co, 18.008 Kw American Engineering Co., 


Iowa Railway & Light Co., Cedar Aton es Philadelphia 


Rapids 
Potomac Dlectrie Co., Washington 2,400 H.P. 
Rhode Island Co,, Providence 15,000 Kw. 
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Substation Wilmington & Philadelphia Traction Co. Bae Power to Community Through Which Their Interurban 
oad Passes 


Sell Some Power 


along your Lines 


Instead of letting your transmission lines run idly across country, tap the towns and 
villages for revenue. 


T-E Outdoor Substations 


make this practice commercially successful in serving communities, industrial plants and 
even farms. Cost is low enough to compete with acetylene gas for a single farm 
installation. 


Burke Horn Gap Switches 
and Lightning Arresters 


have solved the problem of the outdoor substation and the : 


Portable Substation 
is another proposition worth looking into. 


Sectionalizing Stations 


with Burke equipment add to the economic 
handling of power and lighting circuits. 
They locate and localize the source of 
trouble on the line. 

Write and find out about these modern 
developments—all successful in service. 


Experienced Engineers Head our 
Design — Manufacturing — Sales 


Railway & Industrial Engineering 
Company 
PITTSBURGH, PA. 2 A 


Works and Main Office, GREENSBURG, PA. 


Burke Switches Used for  Sectionalizing. 
Electrification of the Pennsylvania Railroad 
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The New Havana Power Plant 


is equipped with 


Foster 
Patent 


Superheaters 


in its twenty-four 6000 sq. ft. 
-water tube boilers. 

The new power house in- 
cludes Foster Superheaters be- 
cause they effect economic 
power generation by obtaining 
the best possible steam condi- 
tions. 

Increase of boiler overload 
capacity was a very important 
factor. 

For description of this 
modern power plant see page 
920 of the May 15, 1915, issue 
eb ne Electric Railway Jour- 
nal. 

Write for our catalog and 
let us show you what saving 
will result from equipping 
vour plant with Foster super- 
heaters. 


Power Specialty Co., 111 Broadway, New York City 


BRANCH OFFICES: 
Boston, Chicago, Pittsburgh, Philadelphia, San Francisco. 


was adopted for the Low Installation and 
Power House Operating Gost. de- 

of the termined the selection 
Norfolk and Western of Beaumont Equip- 
ment for this noted 


R. R. 


electrification. 


Send for catalog. 


pa gl *": 


R. H. BEAUMONT CO. 


Philadelphia Boston Office 
Drexel Bldg. Oliver Bldg. 


Pittsburgh Chicago 
421 Wood Street 


SRE 
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We do not always get in on these big railway installa- 


tions at first. In these ten million dollar propositions 


the circuit breaker is a mere detail,—it goes in with 
the rest of the equipment for a lump sum,—but notice 
what happens. As these stock circuit breakers 
begin to give out, as they will, and the Operating 
Engineer begins to observe their faulty operation, 
as he does, what happens? ‘They are gradually 
replaced and invariably with I-T-E. 


Make a note of the fact that no job is too big for 
us to tackle and no problem too difficult for us to 
solve. I-I-E engineering is the best engineering 
there is as far as circuit breakers are concerned. 


The Cutter Company “":2%s° — Philadelphia 


The Cutter Company, 50 Church Street, New York City The Cutter Company, Telephone Bldg., Indianapolis, Ind. 
The Cutter Company, Monadnock Block, Chicago, Il. Electric Mfrs. Sales Co., Denver, Colo. 
The Cutter Company, Park Bldg., Pittsburgh, Pa. ©: id Mesicse Giitth Con LoseAnpeles Ca 
The Cutter Co y, Traders | Bldg., Toronto#) ¥ Eccles & Smith Gon San ences Cal 
4 xr 4 a a ’ . 
The Cutter Company, Ford Bldg., De Mich Fecles & Smith C 2 Deri Or 
ver 


3 troit, ‘ a rie 2 
The Cutter Company, Metropolitan Life Building, Min: Eccles & Smith Co., Portland, Ore. 
lis, Mi Frank Darling & Co., Vancouver, B. C. 


HAA 
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Obtain 


More Power 


from 
Your 
Steam 


by using 


C. H. Wheeler Condensers 


The upper view shows a C. H. WHEELER 
Low Level Jet Condenser with Submerged 
Removal Pumps and Thyssen patent En- 
trainment Vacuum Pump, both driven by 
one Steam Turbine. 


The other illustration shows a C. H. 
WHEELER Surface Condenser and Thys- 
sen Patent Entrainment Vacuum Pump, 
Centrifugal Circulating and Hot Well Pump, 
all driven by one Steam Turbine. 


Highest Vacuum guaranteed. 


“Everything but the Turbine’’ 


C. H. Wheeler Mfg. Co. 


Philadelphia, Pa. 


Branch Offices: New York, Boston, Chi- 
cago, Pittsburgh, Cleveland, San Fran- 
cisco, Charlotte, N. C. 


We specialize in the design and construc- 
tion of condensing machinery for highest 
vacuum with minimum power requirements. 
Surface, Jet and Barometric Condensers. 
Vacuum Pumps of the Reciprocating, Ro- 
tary and Hydraulic Entrainment types. Cen- 
trifugal Pump, motor, engine, turbine and 
belt driven. Closed Feed Water Heaters. 
Special Exhaust Gate Valves. Copper Ex- 
pansion Joints, Multiflex Atmospheric 


Relief Valves. Water cooling towers of the 
Natural and Forced Draft Types. 


SERVO ae cE 


ign and constr 
inery for highest 
wer requirements 


etrie Conde 


— 


eciprocating, Ro 
iment types. Cert 


vine, turbine and 
Water Heaters 
ves, Copper Ex: 
xx Atmosphere 


pes. 
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ng towers ol the 


KENTUCKY TRACTION 
AND TERMINAL CO. 
LEXINGTON «es, 3 
KY. <= 


©» 
feed- 
later heey 


: | 
Pd 
eG ee zy 
Boiler Room Floor | lew 

. Gals ~ i — 
L224 “Hotwell Pump Ash Car 


SECTIONAL ELEVATION A-A 


Burn all of the coal you buy 
and use all of the heat from 
the coal you burn. 


The marvelous increase in the severity of service in boiler and furnace 
installation have in turn brought about a demand for a flexible combustion 
system economical alike on both minimum and maximum loads. 


A Murphy Furnace Installation combines the high net efficiency and low 
cost of actuation only possible under natural draft conditions with the flexibility 
obtainable with forced draft. 


Institutions like the Kentucky Traction and Terminal Company, Lexington, 
Ky., who carefully consider all factors and contributing elements as they relate 
to costs and profits are using the Murphy Automatic Furnace. 


Let us tell you how the Murphy will apply to your combustion problems. 
Ask for catalog “C.” 


MURPHY RON ORKS 


U.S. A. 


Detroit Mich. 
260 
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Sprays for Cooling Condensing Water are 


Typical Washer for Washing and Cooling 
Air for Steam Turbine ecuSratore 


like Blowers for Motors 


and Transformers 


It is just as essential to produce 
each kw.-hour economically as it is 
to use it economically. 


Blowers are widely employed to 
obtain increased capacity or higher 
eficiency in the use of energy by 
motors and transformers. 


Our sprays represent the applica- 
tion of another cooling principle to 
the production of energy in turbines 
or engines. 


And as in the case of forced draft, 
the cost of energy converted) into 
cooling service is but a small fraction 

ofthe savin 
. which the sprays 
make possible. 


Our apparatus 
can be installed 
at small cost to 
better the operat- 
ing economy of 
existing Power 
Plants. 


Southern Power Company’s Station, Greenville, S. C. 


For but 1% per cent of the output of the prime 
mover, the following results are possible: 


Lowering the temperature of the cooling 
water from— 

103 deg. Fahr. to 93 deg. Fahr. the vacuum 
increases from 26 in. to 27 in. and the fuel de- 
creases 5 per cent. 

93 deg. Fahr. to 80 deg. Fahr. the vacuum 
increases from 27 in. to 28 in. and the fuel de- 
creases another 6 per cent. 


80 deg. Fahr. to 68 deg. Fahr. the vacuum 
increases from 28 in. to 28% in. and the fuel 
decreases another 4 per cent. 

Savings up to 15 per cent, combined with 
negligible water loss, are worth consideration. 

Let us discuss high vacuum and low fuel 
with you. 


SPRAY ENGINEERING COMPANY 


Engineers for 
Spray Cooling Ponds, Irrigation Systems, 
Air Conditioning, Aerating Reservoirs, 
Odor Condensers, Gas Washing Installa- 
tions. 


93 FEDERAL STREET 
BOSTON, MASS. 


Manufacturers of 


Air Washers for Steam Turbine Generators, 
Spray Nozzles and Spray Pond Equip- 
ments, Paint Spraying Apparatus for 
Bodies, Trucks and Fenders, Humidifiers, 
Asphalt Nozzles.Gas Washers, Park Sprink- 
jers, Aerating Nozzles. 
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The GENERAL ELECTRIC COMPANY 
and RECENT PROGRESS in theWEST 


A new transcontinental link 
| was recently completed 


The recent completion of the waterway connecting 
the Atlantic and Pacific Oceans is the immediate 
cause for the celebration now taking place at 
San Francisco. . 


Electricity helped build the canal and is absolutely 
essential to its operation. 


To no less a degree electricity is now used for 
transportation, construction, lighting and opera- 
tion in connection with the Exposition that com- 
memorates this notable achievement. 


HI MN 


HI — oe IU 
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Passenger train onthe Butte 


Anaconda and Pacific Railway. 


OW would we build the world 

today? The Panama-Pacific Ex- 
position answers: ‘‘Build, operate, 
light and haul electrically.’”’ For in 
this great little world on the Coast, 
Science has accomplished the utter- 
most. Every line of man’s activities 
is represented by the best of its kind, 
and over all is the halo of the greatest 
spectacular effects the world has ever 
known. 


It is doubtful whether the full extent 
to which electricity contributed to 
this gigantic Exposition will be real- 
ized by the very throngs that enthuse 
over its effects. 


On the Way 


Railway men who cross the continent 
will see evidences all along the route 
of the rapid progress of electrifica- 
tion. A few examples are shown on 
this page. 


The wonderful achievements of the 
2400-volt locomotives on the Butte, 
Anaconda & Pacific Railway are 
soon to be followed by the 3000- 
volt transcontinental electrification 
of the Chicago, Milwaukee & St. Paul. 


The first 220-mile section of this road 
is nearly completed. The General 
Electric Company is now building the 
remainder of the equipment for the 
complete electrification of 440 route 
miles. 


Kasey em 
bE Great Northern 
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Western Water Powers : 


Beyond the Mississippi huge hydro- 
electric power systems begin to ap- 
pear. Here wesee the long pipe lines, 
high heads and wonderful water 
sheds. Extreme voltages supplement- 
ed by the highly efficient Curtis steam 
turbine make cheap power available 
everywhere. 


One of the largest of the systems on 
the Pacific Coast—that of the Pacific 
Gas & Electric Company—supplies 
power to the G-E motor generators 
and rotaries which carry the heavy 
traffic load at San Francisco and fur- 
nish power to the Exposition grounds. 


Construction of Exposition 


The building of this Exposition was 
a task of great magnitude accom- 
plished in record time. Contractors 
used electric motors to minimize 
costs and speed up the work. Con- 
crete, paint and plaster mixers, 
cement guns, hoists, drills, saws, 
pumps, iron-working machinery, Ly aaa eee 
etc.,. were operated direct from 

central station wires. 

MAZDA and Luminous Arc Lamps 

turned night into day for rush work 

in the Exposition grounds. 


T nical Water Power t an 0 
acifie Gas & Electric Com 
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LS North Facades —Palaces of Mines and Transportation 


Illumination 


The illumination of the Exposi- 
tion is radical, daring and in 
every sense new. Although mar- 
velously spectacular, as a whole, 
each feature is in itself practical 
for universal use. The illumina- 
tion, therefore, represents a new 
epoch in the art created by mas- 
ters of the science of lighting. 


At the very inception of the Exposi- 
tion idea the General Electric Com- 
pany was called into consultation, 
and Mr. W. D’A. Ryan, the Com- 
pany’s Illuminating Engineer, was 
commissioned, at the request of the 
Exposition Officials, to create a new 
form of Exposition lighting. 


In the laboratory Mr. Ryan pictured 
the glory of the ‘‘Tower of Jewels’’ 
before the foundations of this master 
creation had been laid down. 


He caught the glowing flood of light 
which was to reveal the Exposition 
architecture and its marvelous color- 
ing as in daylight. 


All forms of electric illumination 
were selected to accomplish these 
master ideas. Huge batteries of 
searchlights, powerful arc lamps, and 
thousands upon thousands of MAZz- 
DA lamps everywhere contributed 
their light 
though 
hidden 
from view. 


Scintillator.inYachtHarbor 


Palace of Machinery 


Palace of Horticulture 


Tower of Jewels and reflection inWestLa goon of SouthGardens 
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The wonders of the lighting 
achievements are best observed 
at the close of the day. The first 
pulse of current adds a myste- 
rious glow to the daylight which 
still remains. Gradually the 
Tower of Jewels is seen to rise 
above the deepening shadows of : 
the night and the prismatic col- é* 
ors of over a hundred thousand 
jewels lightly suspended about 

its peak form a vision of glowing 
beauty never to be forgotten. 


The Amusement Zone 


For recreation the crowds flock to the 
““Zone.’’ 


Here the electric motor is used on 
every hand. It does the heavy work of 
transportation on scenic railways or 
moves miles of gorgeous scenery rap- 
idly before admiring audiences. It 
drives the mechanical burros down 
the ‘‘Grand Canyon”’ trail, pumps the 
water for the cascades in ‘‘Creation,”’ 
moves countless dummies and tar- 
gets and whirls the people around 
in the ‘‘Bowls of Joy.’’ Electricity 
also does the work in the candy 
kitchens and refreshment palaces and 
the G-E 1042 automobile motor hauls 
the chair cars throughout the Exposi- 
tion grounds. The miniature ‘‘Pana- 
ma Canal,’’ like its huge proto- 
type, is operated by the General 
Electric 
Company’s 
motors and 
control. 


iette - transportatio 
i sition Grounds _ 
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Breakfast Alcove 


The Home Electrical—Palace of Manufactures 


The Home Electrical is one of the most popular exhibits of the entire Exposition. It is 
a complete house of the California Bungalow type, built within the Palace of Manufactures 
as a part of the General Electric Company’s Exhibit and is completely furnished in every 
particular. 


In the Home Electrical the great extent to which electricity is practical as a servant and 
provider of comforts is completely realized. There are pleasing surprises in every room 
for every member of the family.- 


Each room is properly lighted by MAZDA Lamps. Electricity also heats and cools the 
house, cooks the food, cleans the rugs, washes the dishes, cleans, scours and polishes, 
does all the laundry work, pumps the water, makes the ice and freezes the cream, runs 
the sewing machine, plays the piano, drives the workshop and dairy machinery, charges 
the electric automobile and performs many other useful tasks. 


Over 300,000 people visited this exhibit during the first few weeks of the Exposition. By. 
this measure of popularity, the message of the Home Electrical is destined to reach at least 
a million homes before the close of the Fair. 


. The Hom -Hlecaicel 
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The G-E Railway Exhibit—patace of Transportation 


This exhibit is undoubtedly the largest and most complete display of 
electric railway material ever shown. The most impressive section is 
the group of locomotives. The huge Butte, Anaconda & Pacific Loco- 
motive, the type which is used to haul 4600-ton train loads of copper ore 
in Montana, furnishes the first opportunity to see an example of the 
high-voltage, direct-current system which is destined to perform trans- 
continental service before another International Exposition is held. 
A 60-ton locomotive used for freight service, a 16-ton locomotive for 
industrial yard switching, and a 6-ton storage battery locomotive for 
mine service show how electricity is doing the world’s dray work. 
Another unique exhibit is showing the working parts of an electric car. 
The latest type motors and control are shown as in actual operation, 
with an illuminated diagram to illustrate the various changes in the 
current as it propels the car. 

A complete line of the General Electric Company’s ventilated railway 
motors, air brakes and control, a battery truck crane, and a compre- 
hensive exhibit of railway supplies and signal accessories are other inter- 
esting features of this exhibit. 
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Cities on the Coast 


At San Diego, a beautiful Exposition 
is being held. Here you will notice 
two-car multiple-unit trains in city 
service, running on a one-minute 
headway to the special loop terminal 
in the Exposition grounds. The cars 
are equipped with General Electric 
ventilated railway motors, General 
Electric air brakes and Sprague G-E 
Type MK control. 


Other modern G-E city equipments 
will be seen at Fresno, Stockton, 
San Jose, Los Angeles, etc. You will 
also be interested to examine San 
Francisco’s last word in rolling stock 
—Car No. 301, of the low-floor, light- 
weight type equipped with G-E 247 
Ventilated Railway Motors. 


The Southern Pacific 


The ferry-to-train operation given 
by the Southern Pacific Company 
in Oakland, Alameda and Berkeley is 
the most remarkable example ex- 
tant of a high-speed electrified subur- 
ban service. The beautiful develop- 
ment of*the cities named is due in 
a large measure to the foresight and 
generous policy of the Southern 
Pacific Company. 
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Portland 


If you want to see how a progressive 
steam railroad operates high-tension 
d. c. lines as a matter of course, take 
a trip over the former Portland, Eu- 
gene & Eastern Railway, now an in- 
tegral part of the Southern Pacific 
Company’s Portland division. On 
this system, General Electric appara- 
tus is demonstrating its flexibility in 
operating on 600 and 1500 volts with 
/ equal facility. 


Central California 

Traction Company 

A trip along this line is convincing 
evidence that the 1200-volt d. c. ap- 
paratus of the General Electric Com- 
pany has been making good from the 
day it was placed on the market. 
This company installed its 1200-volt 
equipment in 1908, and its users have 
found that it is just as reliable as 
the 600-volt designs of the General 
Electric Company. 


Pacific Electric Railway 

The extent, the territory and the 
service of the Pacific Electric Railway 
will be a revelation of the relation be- 
tween the wonderful growth of South- 
ern California and its interurban rail- 
ways. Hereis an interurban railway 
system operated on almost city head- 
way! 


4 


Sie is ie cae 
Fes sears Net 


seb seta ray 
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ae Ss 
Sana Frnuclseos Oakland Terminal 
train on Oaklond pier 


San Francisco-Oakland Terminal Railways 


Just one fact may be stated to gage the importance of the San Fran- 
cisco-Oakland Terminal Railways: Here’s the Oakland Pier at the end 
of a double track trestle three miles long. Two miles of this trestle 
are now being replaced by a solid rock fill. 


Northwestern Pacific 


Perhaps you will take the great scenic trip up Mt. Tamalpais and 
through the Muir Woods. This is an easy trip from San Francisco and 
will give you the opportunity to see at least part of the pioneer third-rail 
electrification of the Pacific Coast. 


Oregon Electric Railway 

When the interurban lines of the Oregon Electric Railway were ex- 
tended, and changed from 600 volts to 1200 volts the original G-E 600-" 
volt motors were connected in series with new G-E 600/1200 volt motors. 
They are giving highly satisfactory operation to-day in 1200 volt service. 


we 


“Fertile Valleys along 1 the Paddicel je strie Rwy 
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Impossible without electricity, these transportation 
achievements and such an Exposition are notable 
symbols of the progress and efficiency of the Elec- 
trical Industry. 


The world of to-morrow will benefit by these bril- 
liant, living examples of the fact that electricity 
is so successfully employed to assist in practically 
every phase of the activities of man. 


—And for such achievements as these, men sought the 
electrical products distinguished by this trademark— 


“The Guarantee of Excellence on Goods Electrical’’ 
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Principal Works 


The principal manufacturing plants of the General Electric Com- 
pany are located at Schenectady, N. Y.; Lynn and Pittsfield, Mass. ; 
Harrison, Newark and Watsessing, N. J.; Cleveland, Ohio; Erie, 
Pa., and Fort Wayne, Ind. The total floor space is nearly 15,000,000 


square feet. 
Sales Offices 


Atlanta, Ga... osc Third National Bank Building Troms valley Ky e.teratethaveray ar ape eet Starks Building 
Baltimore yids ccs cic ae ee Munsey Building Memphis, Tenn.............+ Randolph Building 
Birmingham, Ala.......... Brown-Marx Building Milwaukee, Wis.......... Public Service Building 
Boston, Mass...... Sehv royets catseyer eee 84 State Street Minneapolis, Minn......... 410 Third Ave., North 
iBuftalo, No semis ida aormecte eine Electric Building Nashville;"Renn a): si. eeiecanres Stahlman Building 
BAUtbe LON Gages recep aie Geen evere Electric Building New Haven, Conn. .Second National Bank Bldg. 

Charleston, W. Va....Charleston Nat’! Bank Bldg. New Orleans, La........ Maison-Blanche Building 
Charlotte, N.C..... Commercial Nat’] Bank Bldg. New York, INGYS, Sacto a 30 Church Street 
Chattanooga, Tenn 5. 0.3.0... sine James Building Niagara Falls, INGO a etka hice eaieok ins Gluck Building 
Chicago, Wire sien tere sn Monadnock Building Omaha INeDaa acco tetes an Union Pacific Building 
Cincinnati, Ohio......... Provident Bank Building Philadelphia, Pa.........5. Witherspoon Building 
Cleveland, Ohio: . 3.2.30... Illuminating Building ~ .----Pittsburg, Pa..............-.-005 Oliver Building 
Columbus, Ohio. ..Columbus Savings & Trust Bldg. Portland Ore tics iar ne Electric Building 
Dayton; Ohiows Sisce- bie een Schwind Building Providence, ReaD. tite. skeet Turks Head Building 
Denver, Col......... First National Bank Building Richmond, ee ate Virginia Railway & Power Bldg. 
Des Moines, Iowa............+-- Hippee Building Rochester, Ne Witheasvclefen a screens Granite Building 
Duluth Minn? So. ecccioes cee Fidelity Building St. Louis, Mosc ci ya ae eae eee Pierce Building 
EblimivayNj Y ecreeoscess ee shone et tana nteas Hulett Building Salt Lake City, Utah.......... Newhouse Building 
Erie, Par lgnh ane Marine National Bank Building San Francisco, Cal... ....-00.-.+: Rialto Building 
Fort Wayne, Ind...... Fort Wayne Electric Works Seattle, Wash...... .. Colman Building 
Indianapolis, Tad acces Traction Terminal Building Spokane, Wash. . Paulsen Building 
Jacksonville, Fla.... Heard National Bank Building Springfield, Mas: assachusetts Mutual Bldg. 

Jophiny.Mo spur wy ese aoe Miners’ Bank Building Syracuse, N.Y. . Onondaga Co. Savings Bank Bldg. 

Kansas City, Mois: cites e Dwight Building Toledo, Ohio... . Spitzer Building 
Knoxville, Tenn. .Bank & Trust Building Washington, D: . .Evans Building 
Los Angeles, Cal.......... 124 West Fourth Street Youngstown, Ohio :. S.ccaude eens: Wick Building 
For MICHIGAN business refer to General Electric Company of Michigan 

Detroit Mieb soescsccees seis a's eos & sadveere wh cored ei eases ekeee lev asulele tees ieee Dime Savings Bank Building 


For TEXAS, OKLAHOMA and ARIZONA business refer to 
Southwest General Electric Co. (Formerly Hobson Electric Co.) ri 


Dallas Texs sa nxt eae 1701 N. Market Street Houston, Tex....... Third and Washington Streets 
Hi) Paso; Tex, noose inew 500 San Francisco Street Oklahoma City, Okla.......... Insurance Building 


Motor Agencies in all large cities and towns 


Partial List of FOREIGN Sales Offices 


General, Dlectric oi Horelgn Dept Necrataisistarmeseceia ice ovale Gidve altho aavcacei seca anes See eee Schenectady, N. Y. 
General’ Electric 'Co.i Foreign Depth Wiis sits avo sieeersiwie ie over stele cles silenseteuaelens 3) Church St., New York, N. Y. 
md Generali Blectrie:Coisof INE Nan sy acienelare a aberiniein se eeinioeeiaine eiemieicuee 83 Cannon St., London, E. C., England 
q Australian! General Blec trig: Cos in as css exe nh a ato0r saeco aE hace AES ee Melbourne and Sydney 
4 ‘Companhia Generali blectriedo .Bratziliniic: secncaz he eae oo an statahate are i ea ee Ee eee Rio de Janeiro 
Cia.;General Electric Sudamericana’) o.0 fe sas vines tele ot ciao paateie eiere ena eicce init aaeiete eine Buenos Aires 
Mexican General Blectric Coy. 235 sis ceive nip oe hes pole a Oe ei ate ee TE eee City_of Mexico 
South#Atfrican’ Generali Mlectric:@o sey pat sand vis eye oleye pan eevee ener ereione Johannesburg and Cape Town 


Representatives and Agents in all Countries 
For all CANADIAN business refer to Canadian General Electric Co., Ltd., Toronto, Ont. 


A i yi) “ nc 
CN i a G ener ql E] ectric C om pany i occ 


5674 
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STONE & WEBSTER 


Established 1889 


OUR ORGANIZATIONS ARE PREPARED TO 


FINANCE public utility developments. 
BUY AND SELL securities of public utility corporations. 


DESIGN steam power stations, hydro-electric developments, trans- 
mission lines, city and interurban railways, gas plants, industrial 


plants and buildings. 


CONSTRUCT either from our own designs or from designs of other 


engineers or architects. 


REPORT on public utility properties, proposed extensions or new 


projects. 


MANAGE railway, light, power and gas companies. 


Stone & Webster Securities Department 
Stone & Webster Engineering Corporation 
Stone & Webster Construction Company 
Stone & Webster Expert Department 
Stone & Webster Management Association 


-NEW YORK BOSTON CHICAGO 
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SANDERSON & PORTER 


ENGINEERS AND 
CONTRACTORS 


REPORTS DESIGNS CONSTRUCTION 
MANAGEMENT VALUATIONS 


RAILWAY, LIGHT AND POWER 
PROPERTIES, HYDRO-ELECTRIC AND 
IRRIGATION DEVELOPMENTS 


NEW YORK 
52 WILLIAM ST. 
CHICAGO SAN FRANCISCO 
72 WEST ADAMS ST. NEVADA BANK BUILDING 


SMU 


HAUTE TTT 


el 
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43 EXCHANGE PLACE 


LONDON 


ELECTRIC RAILWAY JOURNAL 


J‘-G‘WHITE & COMPANY-INCORPORATED 


Specialists in financing Public Utility Properties of every 
description. Also engaged in financing Industrial Enter- 
prises, and assisting Industrial Properties to attain a broader 
scope of operation by increased facilities and greater 
efficiency. 


We purchase Public Utility and Industrial Properties. 


THE J‘G-WHITE ENGINEERING CORPORATION 


Engineers and Contractors engaged in the design and con- 
struction of Hydro-Electric, Steam Railroad, and Electric 
Railroad properties; also Electric Light and Power Stations, 
and Gas Plants. 


We have available, for immediate service at all times, an 
Engineering-Reporting Department composed of experts in 
all branches of engineering work, and devoted exclusively 
to making reports, appraisals and valuations of Public Utility 
Properties. We have completed, within the past three years, 
inventories, appraisals and estimates of Public Utility Prop- 


erties valued at over $500,000,000. 


Our facilities for handling all classes of engineering and 
construction work are unequalled. 


THE JG: WHITE MANAGEMENT CORPORATION 


Operators and Managers of Public Service Properties, and 
Industrial Corporations, with an organization of specialists 
skilled in producing highest efficiencies and lowest costs of 
operation. 


NEW YORK 


SAN FRANCISCO CHICAGO 
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$2 a $5 
for 


Electric Railway Journal wants photo- 
graphs for the use of its advertisers. 

Photographs For any photographs showing advertised 
products in use that are found ayailable 
for reproduction in the advertising pages, 
Electric Railway Journal will pay from 
two to five dollars each, according to the 
size and excellence of the print. 


Photographs should clearly show the 
product to be advertised—and show it 
either in service or in the process of being 
installed. 


The presence of workmen in the pic- 
tures, although not necessary, is desirable 
—they lend human interest to the view, 
providing they are busy about their work 
and not merely posing for a portrait. 


The data which accompanies photo- 
graphs should tell the trade name of the 
product shown or the name of the manu- 
facturer, and give essential facts regarding 
the installation. 


Information as to difficulties overcome, 
savings effected or objects accomplished is 
particularly desired. 


What can you send us? 


Mark photos plainly with your name and 
address; mail them so that they will not 
be broken or creased; and address them to 


Manager of Service Department, 
Electric Railway Journal, 
239 West 39th St., New York 


Photographs found not available for use 
will be returned promptly. 
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Appraisals by Recognized Experts Are 
Valuable Protection 


Have you ever realized that without a knowledge of the value of your 
property, you are working in the dark? Not only are your accounts 
based on hypothetical valuations—not only are you unable judi- 
ciously to weigh the merits of a possible transfer—but in the case 
of impending unfavorable legislation, you cannot produce accurate 
figures to forestall the action, even though it be prohibitive to 
profitable operation of your lines. 

We are prepared to make 


Appraisals, Investigations, Reports on 


VALUATION OF PUBLIC UTILITIES, including physical property and 
analysis of conditions, to financial interests arranging for the organization of 
holding companies, for raising operating efficiency and improving service; for the 
purpose of determining fair and equitable values of properties for the basis of 
establishing service rates, franchise extension negotiations, etc. 

TRAFFIC SURVEYS, including studies of schedules, headways, car sizes, 
etc., and recommendations for meeting jitney competition and for improvement 
in operating economy. The competition of the jitney has put the question of 
street car schedules, headways and car sizes in a new light, requiring an up-to- 
date analysis of present conditions. 

OPERATING CONDITIONS OF PRESENT STEAM ROADS, feasi- 
bility of electrification, utilization of hydro-electric power in operation of trunk 
lines, now operated by steam locomotives. 

WAYS AND MEANS of reducing operating costs and increasing the load 
factor of plants and improving the service provided. 


e e 
Design - Construction 
Preliminary surveys and plans for the de- From the preparation of the site to the 
velopment of hydro-electric plants; - electri- completion of buildings, fully equipped and 
fication of steam roads; plans and super- ready for occupancy and operation. It is 
vision of the construction of generating sys- all done under one contract, expediting 
tems. the work and minimizing expense. 


THE ARNOLD (OMPANY 


ENGINEERS~ CONSTRUCTORS 
ELECTRICAL — CIVIL — MECHANICAL 
105 SOUTH LASALLE STREET 
CHICAGO 
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Certified Circulation 


A Message to Advertisers 


The Audit Bureau of Circulations is an organization formed 
by advertisers and publishers to provide audited circulation data 
for advertisers. 

Publishers who avail themselves of this service are required 
periodically to file with the Audit Bureau specified information 
on the character and volume of their circulation and circulation 
methods in the form of an affidavit. 

These statements are subject to audit by the Bureau at any 
time without previous warning—just as a bank is subject to audit 
by a bank examiner. 

Detailed information in regard to circulation may be secured 
from the Audit Bureau by any advertiser or prospective 
advertiser. 

Advertisers now have, therefore, the means for securing circu- 
lation facts verified by an independent source. 

Electric Railway Journal is a member of the Audit Bureau of 
Circulations. 

This publication has nothing to hide. All facts regarding - 
Electric Railway Journal subscribers are open to everybody. 

Advertisers who believe that they are entitled to know what 
they are buying are urged to insist on an A. B. C. statement from 
every publication in which they are considering the use of space. 

Any publication that supplies an A. B. C. statement thereby 
shows its willingness to have its circulation facts verified by an 
impartial organization which has merited the united approval of 
the biggest advertisers and the best publications. 

Concentrate your advertising appropriation in the A. B. C. 
papers and compare the A. B. C. statements to learn which paper 
offers you the best value for your money—not merely in gross 
quantity of circulation, but in useful, self-renewing, buying- 
power circulation. 

Mr. Russell Whitman, Managing Director of the A. B. C., 330 
Railway Exchange Building, Chicago, will gladly supply any 
advertisers with details. 


Buy 
Certified Circulation 
Only 
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Follow your next order 
through with 


“Hunt Inspection” 


The Kye of the Buyer 


Our business is to make certain, by courteous co- 
operation with manufacturer, jobber, selling agent 
or dealer, that your specifications are complied with 
in-every detail, 

A logical by-product of this service is the healthful 
stimulation of activity in delivery, reducing expensive 
delays to minimum. 

To render our services most fully, we maintain a 
staff of engineers and experts at important points 
here and abroad. 

We inspect Cars, Axles, Wheels, Journal Bearings, 
Couplers, Wire, Electrical Equipment, Paving Blocks, 
Cement, Pipe, Rails, Angle Bars and Joints, Spikes, 
Special Work, Track Bolts, Tie Plates, Tie Rods, Ties 
—treated or untreated—Bridges, Buildings and all 
Steel Work. 


Robert W. Hunt Jno. J.Cone Jas. C. Hallsted D.W.McNaugher 


ROBERT W. HUNT & CO. 


Engineers 
Bureau of Inspection Tests and Consultation 


General Offices: 2200 Insurance Exchange, Chicago 


New York, 90 West Street Pittsburgh, Monon Bank Bldg. 
St. Louis, Syndicate Trust Bldg. Dallas, Busch Bldg. 
Cincinnati, Gerke Bldg. . Los Angeles, Laughlin Bldg. 
San Francisco, Charleston Bldg. Seattle, White Bldg. 
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MARSH & McLENNAN 


INSURANCE. 
IN ALL ITS BRANCHES 


We are strongly equipped to handle 
Central Station and Traction prop- 
erties everywhere and are glad to give 
you the benefit of our long and suc- 
cessful experience. 


OFFICES 
NEW YORK CHICAGO LONDON MINNEAPOLIS 
19 Cedar St. Insurance Exchange 23 Leadenhall St. 300 Nicollet Ave. 
DULUTH DENVER DETROIT MONTREAL 
314 Superior St. 1615 California St. 825 Ford Bldg. 17S. Jous st: 


Getting 
Delivery 


No company will 
advertise a product 
which it cannot de- 
liver. 


Whenever delivery 
is a factor get your 
quotations on adver- 
tised products. 
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AYRES ee N. W. Halsey & Co. 


FREE ONROE DY 
T & LUN 
SARGEN Electrical Engineers | Buy In Complete 


and 
CHICAGO Issues 


Mechanical 


LEPHONE 
Te ral 3474 


the bonds of Steam 
and Electric Railways 
—Gas, Electric Light 
and Power Companies 


The fact that we are 
Consulting Engineers 
for some of the largest 
power plants in the 
United States means 


New York _ Philadelphi Chi 
that we can offer our si he iladelphia icago 


s Boston Baltimore San Francisco 
clients an unexcelled Cee Sica 
Sé rvice. London Geneva 


ALBERT S. RICHEY 
ELECTRIC RAILWAY ENGINEER 
WORCESTER POLYTECHNIC INSTITUTE 
WORCESTER. MASSACHUSETTS 


The Economical Production, Distribution and Application of Power; 
Transportation Efficiency; Physical Reports; Electrolysis Investigations; 
Estimates; Designs; Specifications; Tests 


DETECTIVES ||“ 


Street and Interurban Heating and Ventilating 
Railway Work and Pros- 


ecutions our Specialties Engineers & Contractors 


5 Designs, Estimates, Specifications, 
The P. Edw. Wisch Service Car Ventilating Equipment. 
171 Broadway - Suite 11 Engineering Bulletins on Ventilation 
NEW YORK furnished on application 
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GOOD TAPES FOR ALL 
TRADES AND PURPOSES 


THE 
MECHANICAL RUBBER CO 
CLEVELAND, OHIO 


The Mechanical Rubber Co. 
CLEVELAND, - OHIO. 


GOOD TAPES FOR ALL 
TRADES AND PURPOSES 


THE 
MECHANICAL RUBBER CO 
CLEVELAND, OHIO. 


The Mechanical Rubber Co. 
CLEVELAND, - OHIO. 
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HOLDTITE 


FRICTION TAPE 


tq 


The Mechanical Rubber Co. 
CLEVELAND, - OHIO 


® 


Remember these 
brands when you buy 
insulation. They in- 
sure efficient insulat- 
ing service for a long 
period at the least ex- 
pense. Descriptive lit- 
erature gladly mailed 
on request. 


GOOD TAPES FOR ALL 
TRADES AND PURPOSES 


The Mechanical Rubber Co. 
CLEVELAND, - OHIO. 


GOOD TAPES FOR ALL 
TRADES AND PURPOSES 


THE 
MECHANICAL RUBBER CO 
CLEVELAND. OHIO 


The Mechanical Rubber Co, 
CLEVELAND, OHIO. 


THE MECHANICAL RUBBER CO. 


CLEVELAND, OHIO, U.S. A. 
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Section Seven 


REPAIR SHOP 


Labor-Saving Devices, Shop 
Equipment and Electrical Supplies, 
Welding Systems, Paints, 
Varnishes, Insulating Materials, etc., 
Second-Hand Equipment, 
Amusement Park Attractions 


Index to Advertising Sections 


Section 1: Track—Rails, Frogs, Foundations, Crossings, Steel Ties and Fittings, 
Switches; Switch Stands, Construction Tools, Rail Bonds, ‘Track Accessories, 
Grinders, Welders, Culverts, ete. 

Section 2: Towers, Poles, Ties, Crossarms, Blasting Outfits, Wood, Preservatives. 

Section 3: Line—Line Material, Maintenance Vehicles, Insulators, Wire, Connec- 
tors, ete., including Underground Conduit, Signal Systems, Instruments, etc. 

Section 4: Power Plant—Equipment for Power Plant and Substation. 

Section 5: European and Canadian—Manufacturers, Dealers and Engineers. 

Section 6: Engineering and Financial—Including Engineers; Contractors; Bankers; 
Insurance Companies; Detectives; etc. 

Section 7; Repair Shop—Labor-Saving Devices, Shop Equipment and Electrical 
Supplies, Welding Systems, Paints, Varnishes, Insulating Materials, etc.; 
Second-Hand Equipment; Amusement Park Attractions, 

Section 8: Car and Truck Equipment—Supplies and Fittings for Cars and Trucks. 

Section 9: Rolling Stock—Passenger, Express, Freight and Work Cars, Trucks, 
Snow Plows and Sweepers. 


For Alphabetical Index to Advertisers 


See page 22 


For Classified Directory of Advertisers 


See pages 24, 26, 28, 30, 32, 34 
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Visttors to “he | ci “ific ee 
Exposition, cordially invited , 
to visit our Booth 


WAY JOURNAL 


are Interlocked with 
Lubrication Costs 


Proper lubrication will materially 
reduce the number of pull -ins— 
with consequent reduction of shop 
expenses. 


Galena Expert Service 


Provides 
Proper Lubrication 


Men who know lubrication and 
everything pertaining to and af- 
fecting it 

—both in operation and shop prac- 
tise— 

such men are put to work on your 
road without adding one cent to 
your payroll. 

The result? A guaranteed 10% 
saving in oil costs and all that goes 
with it. 

Ask us to explain and show you a contract. 


Franklin. Pa. 


Galena Signal Oil Co. 
vy 
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Four Cameron 


Armature 


Cost Cutters 


Cameron Coils 


Of the best obtainable metal, and 
properly wound to withstand overload 
without deteriorating under the highest 
service temperatures. They are factors 
of safety against generator or motor 
troubles. 


Cameron 
Bars 


NOT the drop forged type, but bars 
made of pure hard-drawn copper giving 
high conductivity. 

Inserted lugs may be ordered which are 
completely ready for the armature lead 
connections. They are great labor 
savers. 


ELECTRIC RAILWAY JOURNAL 


Cameron 
Commutators 


Made absolutely tight by hydraulic 
pressure, thus eliminating the danger 
of loose bars and arcing brushes. 
True to gauge, and guaranteed 
against defects. 


Cameron Mica 


Of “Canadian amber,” giving soft, 
uniform wear, and reducing truing- 
cost. 


Send for Catalog and Prices 


Cameron Electrical Mfg. Co., Inc. 


Ansonia, Connecticut, U. S. A. 
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A SAFE HOIST FOR ALL LOADS 
THE 


HAIN HOIST 


7. TO 40 TONS 


pie Patented Loop Hand-Chain 
Guide protects the working parts 

and adds to the safety of every FORD 

TRIBLOC CHAINS Ola. 


Much of the breakage in the ordinary 
chain hoist is due to the old-fashioned 
“strap guide.” The Loop Guide practi- 
cally eliminates damage due to hand 
chain gagging. 


Then the TRIBLOC has many other 
good features such as—steel parts, 
planetary gearing, dust-proof gear case, 
and a 3'%-to-1 factor of safety in its 
weakest parts. 


Our Catalogue E de- 
scribes the TRIBLOC 
in detail and tells of its 
many special features. 
Also illustrates other 
styles of hoists, trole- 
leys, etc. It will pay 
me to send for a copy 
of it. 


Ford Chain Block 


@ Manufacturing Co. 


142 Oxford Street 
PHILADELPHIA, PA. 
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ae ee CURA ATOA ENR ACTAREREAURATIARE 


ts 


In the Shop 
and 
on the Car 


You can put reliance 
in 


BARRETT 
JACKS 


Barrett Emergency Car 
Jacks 


have gone into ten thousand cars 

guning the last: three years... They 

have saved thousands of dollars in re- These motor armature lifts provide safe, 

Heving tieups. They have done im, ccs ond cou neaey bande ee 

= > ¢ $ cost. 

portant rescue work in the absence of 

the emergency wagon. Building Jacks to Order 
Barrett Pit Jacks Our engineering department will design and 

we will build any special jack your lifting re- 

mounted on trucks have unequalled flexibility quirements may demand that cannot be sup- 

in handling axle sets and motor armatures. plied from our stock sizes. Over thirty years’ 

Three directions of motion are secured—one experience ensures a high standard of design. 

up and down by ratcheting; sideways on the The Barrett Catalogs ought to be in your 

truck by means of a small crank at the side office. Write for them. 


of the truck; and motion on the truck wheels. 


REGISTERED 


Tue Durr M Mc. Co. 


Established 1883 
PITTSBURGH, PA. 


50 Church St., New York 
Peoples Gas Bldg., Chicago 
Candler Bldg., Atlanta 


Sel MI 
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‘““_an almost 
unlimited 
number of 
different 
kinds of 
work—”’ 


Oxwelding Damaged Motor Shell, Aurora, Elgin & Chicago Shops, Wheaton, II. 


A Portable OXWELD OUTFIT is used in the Aurora, Elgin & Chicago 


Shops. 


6“ 


an almost unlimited number of different 
kinds of work can be performed with the oxy-acetylene 
blowpipe.”—From Electric Railway Journal, Oct. 3, 
1914. 

Reading further in the article: 

“The outfit is mounted on a two-handled steel truck 
so that it can be wheeled to any part of the shop. It is 
but the work of a moment to replace an exhausted 
cylinder. 

“Some of the pieces of work done during one day in- 
clude repairing broken and cracked seat castings, build- 
ing up the noses of GE-66 motors either by the direct 
application of metal or by welding on flat pieces of 
steel and repairing motor-driven air compressor cases. 
This form of work brings about considerable economy 
because of the low scrap value of the cases as compared 
With their first COSt. jin ayy ete ei see sree lei ene 

“Some of the other pieces of work on which the 
welder is frequently used include brakeshoe heads, con- 


Mr. W. J. Bowman, Master Mechanic, States: 


tactor frames, controller segments and the repair of 
shop machines and tools. Another use is the insertion | 
of new teeth or the building up of broken teeth in the 
gearing’ of -shop _toolsi, toasmis.actisien Mees. 1 eee 
“The welding outfit is particularly valuable in emer- | 
gencies when the larger shop tools are broken, because | 
almost any ordinary breakage can be repaired quickly 
and the loss of time of the machine is thus cut down 
to a few hours, whereas if a new part had to be ordered 
and installed the tool might be out of commission for 
Several! weekseccs ao wna econo ere an aeae aoe aa al 
And so we might continue indefinitely naming a few of | 
the unlimited number of uses for the OXWELD OUTFIT, 
both in the shop and out on the line. But what’s the use— 
we can’t keep up with it ourselves, for new uses are being | 
discovered every day, just as the emergencies occur. And | 
besides we have prepared for your information a Series of | 
Bulletins (No. 700) which tell you about some of the thou-— 
sand and one applications of OXWELD OUTFITS in the | 
electric railway field. 
Send for yours today. 


OXWELD ACETYLENE COMPANY 


NEWARK, N. J. 


CHICAGO, ILL. 


LOS ANGELES, CAL. 


Largest Makers of Welding and Cutting Equipment and Supplies in the World. 
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Davis-Bournonville Co. 
Oxy-Acetylene Welding and Cutting 
Apparatus 


The Highest Award for 
Oxy-Acetylene A pparatus 


DAVIS. 7 
Nos at the Panama-Pacific Exposition 


Panama Pacific International Exposition 


The only Medal of Honor for Oxy- 
Acetylene Welding and Cutting 
Apparatus, a higher award than 
the Gold Medal, was awarded 
Davis-Bournonville Co. 


There were six competitive exhibits. The 
Davis-Bournonville exhibit is in Spaces 
34, 35, 36, 387 of the Collective Gas Exhibit, 
Palace of Manufactures, showing Acety- 
lene Generators, Stationary and Portable 
Apparatus, Welding and Cutting Torches, 
Cutting Machines, Regulators, Supplies 
and Accessories, and practical demon- 
strations. 


Write General Offices, Jersey City, N. J., 
for Exposition Number of “Autogenous 
Welding,” devoted to pipe welding and 
cutting and the exposition installation. 
Ask for Bulletins on the kind of work you 
are interested in. 


Greatest Range of Equipment 
Largest Number of Installations 


DAVIS-BOURNONVILLE COMPANY 


New York—Chicago 


General Offices and Demonstration Plant, Marion Station, Jersey City, N. J. 
Sales Offices: New York, Chicago, Cleveland, Detroit, Philadelphia, Pittsburgh. 
General Dealers in New England, Southern and Western States 
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Equipment 
AH se: 

Specialties 
tor the 


Armature Coil Taping 
Machine. 


il Dt 


Axle Straightener, operated by 
hydraulic pressure. 


Armature Shaft Straightener. One 
link can be made to hold pinion if 
desired. 


Pneumatic Pit Jack. Lifts two tons Winding Machine for Armature 
with 90 Ib. air pressure. and Field Coils. Ventilated Car Starting Resistance. 
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Armature Buggy and Pinion Puller. 
Saves both armature and pinion. 


Combination Axle and Armature 
Bearing Babbit Moulds. 


Every one of the many machines 
and appliances we make saves money 
for its operators. In the following list 
you should find something to interest 
you: Axle and Armature Straighten- 
ers. Bearings for Armatures and 
Axles. Armature Stands, Armature 
Buggies. Car Hoists, Car Replacers. 
Brake Appliances, Handles, Forgings 
for Brake Rigging, etc. Babbitting 
Moulds, Lathe Chucks. Banding and 
Heading Machines. Coil Winding 
Machines for field and armature coils. 
Coils for Armatures and Fields. Coil 
Taping Machines for Armature Leads. 
Rolls for Flattening Leads of Arma- 
ture Coils. Car Trimmings, Car 
Signs—Day and Night. Commuta- 
tors, Controller Handles, Door Locks. 
Gear Cases—All Steel and M. I., Pit 
Jacks. Grid Resistances, Signal or 
Target Switches. Pinion Pullers, 
Trolley Poles—Steel. Trolley Wheels, 


Tension Stand for Field and Arma- Tension Stands. Fuses, N. W. Cart- 
ture Coils 


Rolls for Flattening Leads of Arma- 
ture Coils 


ridge. Car wheel hoists. Special 
Track Work. 


4 


olumbia 
Machine Works 


eS 


Adjustable Armature Stands 


& Malleable Iron 
Company 


Ratchet Brake Handle. Atlantic Ave. & Chestnut St 
Brooklyn, NY 
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URAND Steel Racks 
are the product of 


long experience and per- 
fect manufacturing facilities. Will 
stand up under heavy loads and the 
roughest usage. Will increase 
storage capacity 25 per cent. Ab- 
solutely fireproof and no waste space. 
Readily moved or added to. Will reduce 
to minimum, time required to handle stock, 
and prevent waste, depreciation and losses. 


ble 
an 
ie 
r 
a 


DURAND STEEL RACKS 
DURAND STEEL LOCKERS 


URAND Steel Lockers 
are the high standard in 
steel locker equipment. Ab- 


solutely fireproof, clean, and easy to 
keep clean. Practically indestructible. 
Sanitary, vermin-proof. Constructed 
entirely of steel and equipped with 
Yale locks, insuring absolute security. 
An installation is a credit to a modern 
shop or factory. 


Durand Steel Locker Co. 


1545, 56 W. Monroe St. 945, 132 Nassau St. 
CHICAGO NEW YORK 


6 el 
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The Straightest, Smoothest Road 
" tees 


For all 
electrical 
service 


It bridges 
all obstacles 


Insulating varnishes, compounds and tapes for wires, overhead and underground 


specific purposes. The following is a partial list: | work, and for car motor leads. 
Clear and Black Baking Varnishes for armature  Bjack Finishing Varnish, a quick-dry- 
and field coils, transformers and magnet coils, ing, absolutely oil-proof spirit varnish. 


where high insulation is required. i : 
Electrical Compounds for switch- 


Black Air-Drying Varnish for quick repairs to hoards, junction boxes, underground 
dynamos, motors and taped connections, for feed cables, etc. 


P. & B. Insulating Tape, the most 
durable weatherproof tape made. 


Booklets on Insulation, Cement Floor 
Coatings and Preservative Paints, 
mailed on request. 


The Standard Paint Co. = 


Manufacturers of 
Special paints for special purposes—RU-BER-OID 
Roofing. IMPERVITE Waterproofing Compounds 


BOSTON NEW YORK CHICAGO 
Beacon Bldg. Woolworth Bid¢g. Peoples Gas Bldg. 
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INNA 


Buy Only Waste Bearing 
the Royal Trade-Mark 


Guarantees you high-quality, spongy, absorbent waste free of 
all wood and metal splinters, dust, dirt, grease and grime. Contains 
no hard threads and can be used over and over again with proper 
care. It’s economical—here’s the way you buy 


ROYAL W ASTE 


(1) Standardized Quality— 


For your convenience, it’s divided into 12 grades—6 white, 
6 colored. Each grade is named, so that you can order and 
secure the same quality continually. 


(2) Standardized ‘‘Tare’’— 


The “tare” (wrappings) is guaranteed 6 per cent or under. 
Check it and if overweight, we will refund you the difference. 
Clean, light burlap and new steel bands make our “tare” 
lighter. 


(3) Standardized Weight— 


Packed only in guaranteed actual weight bales. No “order- 
padding” or “stuffing.” 


Ask Your Jobber or Write for the Royal Sampling Catalogue 
No. 46 Showing Twelve Grades of Cotton Waste. 
Samples of Wool Waste Mailed on Reguest. 


Royal Manufacturing Co., Rahway, N. J. 


New York Office, 2 Rector St. St. Louis Office, Syndicate Trust Bldg. 
Chicago Office, People’s Gas Bldg. San Francisco Office, Wells Fargo Bldg. ‘ 
TINIAN 


Get acquainted with the 


BUCKEYE LINE 
of JACKS 


They are the best designed, most accurately made and safest 
Jacks on the market today. One big advantage is the large, 
rectangular shaped base, which gives great lifting strength 
and admits of the Jacks being used in very close quarters. 
Here is 


Nosss0ss f No, 1—Double Acting Trip— 
ae Shop abe oe for Track Work 


A real, special 


-m Emergency Jack 


Buckeye No. 239 “Special”—with the special adjustable 
auxiliary foot which allows instant adjustment to almost 
any height; no tools required. Shove it into place im a flash. 
There’s a Buckeye Jack for every use—on the road or in 
the shop. Just write for the Buckeye “Red Book.” It 
shows and tells. 


The Buckeye Jack Mfg. Co. 


No, 239—Buckeye “SPECIAL,” i 1 
® an EMERGENCY JACK Alliance, Ohio 
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‘BLEACH 
"TAPE, CAL... 


| “That’s what we want!” 


There is one proper tape for each purpose. first-hand knowledge of the texture, 
weight and dimensions of the many different grades at your disposal means increased 
purchasing efficiency and greater service. You should have the Sample Book of 


Tapes and 
Webbings 


illustrated above. It will facilitate 
judicious selection and save time. 
Perhaps it contains a sample of just 
the tape you need to cut expenses 
in some application. 


Hope Tapes and Webbings enjoy a well-earned reputation for fulfilling the 
most exacting service requirements. Used by a great many electric railways 
for years. This coupon is a quick and convenient way to get in touch with 
us. Just fill in and send it or dictate a short note to the dictaphone or your 
stenographer before you forget it. 


HOPE WEBBING CO. 


Post Office Address, Providence, R. I. 
Main Office and Works, 1005 Main St., Pawtucket, R. I. 


NEW YORK CONSUMERS’ RUBBER CO. 
396-398 Broadway 829 Superior Ave., Cleveland 


BELDEN MFG. CO. THE T. C. WHITE Co. 
23d St. and Western Ave., Chicago 1122 Pine St., St. Louis 
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Cott eer tT Le 


Get More Work Out of | 
Old Motors with } 
“‘D & W” PRODUCTS / 


It’s good maintenance to keep motor efficiency up to the standard set for them 
while new. 


It’s ideal maintenance to be able to impose harder service on old motors and 
improve their reliability at the same time. 


That’s just what the San Francisco-Oakland Terminal Railways have accomplished 
in making G.E.-7o motor sets propel 32,400 lb. cars with less trouble than when 
they propelled cars weighing 13,200 Ib. each. 


Here’s the main part of the Oakland prescription. Try it! 


Deltabeston Wire No. 3 for winding field coils. 


as insulation under the bands on the armature core and end 
Deltatape windings. Also for one layer on field coils. 


Delta Sheeting for insulating the terminals from the field coils. 


“D & W”’ Products Make Ideal Maintenance Easy—Send for the Catalogs. 


k D & W FUSE CO. 


Providence, R. I. 


A. HALL BERRY 
97 Warren St., New York Fee) 


* US. pat. 
Agents—Pettingell-Andrews Company Western Electric Company Central Electric Company 
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Our recently erected Schenectady plant for manufacturing 


Qeukieey,, 
ICANIT 


INSULAT 


REG. U.S. PAT. OFF. 


C 


MICANITE EMPIRE LINOTAPE KABLAK MICO 
Commutator Insulators, Linseed oil treated Cam- Linseed oil, coated tape Black varnished Cambric, Untreated insulating fab- 
Tibes, Washers, Rings, bric, Linen, Silk, Canvas, both straight and bias cut Linen, Silk, Canvas, Duck rics, Papers, Fibres, Linen 
Segments, Sheets, Tapes, Duck & Papers, High for coil winding, cable & Papers. Efficient under Tapes, Sleeving, Shellacs, 

splicing, bus bars, etc. high temperature. Cements and Varnishes. 


etc. made of imported mica. puncture voltage, long life. 


Micanite Is Different: 


It is made of large sized mica films, compressed by enormous pressure (many 
times that employed in the manufacture of ordinary mica plate). This method 
ensures an absolute minimum amount of cement. Its density and specific gravity, 
therefore, are extremely high and are uniform throughout every cubic inch. These 
are necessary features if commutator trouble is to be avoided. Our experience of 
over twenty years, our new plant and the greatly improved and powerful 

: machinery recently installed are assurances of a uniformly high-grade product. 


Let us tell you more about this insulation; and how, by its use, you can pro- 
long commutator life and avoid the usual commutator ills. 


Mica Insulator Company 


NEW YORK CHICAGO 
68 Church St., Cor. Vesey St. ; 542 South Dearborn St. 
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SKEE-BALL. 


One of the Skee-Ball batteries at Riverview Park, Chicago. 


There are sixteen other Skee-Ball Alleys in this park. 


Euclid Beach Park, Cleveland, also has twenty-three Skee-Ball Alleys. 


Some of the other parks and public resorts where Skee-Ball may be seen are: 


Panama-Pacific Fair. Petersburg, Va. Marlin Park, Pottsville, Pa. 

San Diego Fair. Marshall Hall, Md. Luna Park, Cleveland. 

Coney Island, N. Y. Chesapeake Beach, Md. Meyer’s Lake Park, Canton, Ohio. 
Brighton Beach, N. Y. Pen Mar Park, Md. Springfield Lake, East Akron, Ohio. 
Sheepshead Bay, N. Y. Riverside Park, Sprinefield, Mass. Riverview Park, Chicago, Il. 
Rockaway Beach, N. Y. Whalom Park, Fitchburg, Mass. Indian Village, Detroit. 

Rye Beach, N. Y. Canobie Lake, N. H. Electric Park, Kansas City, Mo. 
Classon Point, N. Y. Scarboro Beach Park, Toronto, Canada. Charlotte, N. C. 

Rorick’s Glen Park, Elmira, N. Y. Regina, Saskatchewan, Canada. Corpus Christi, Tex. 

Times Square, N. Y. Savin Rock, New Haven, Conn. New Orleans, La. 

Atlantic City, N. J. Manchester, Vt. Miami, Mla. 

Cape May, N. J. Rocky Point, R. I. Venice Park, Cal. 

Wildwood, N. J. Crescent Park, R. I. Ocean Park, Cal. 

Ocean City, N. J. Woodside Park, Philadelphia. Long Beach, Cal. 

Stone Harbor, N. J. Pt. Breeze Park, Philadelphia. Redondo Beach, Cal. 

Riverview Beach, Pennsville, N. J. Four-Mile Creek Park, Erie, Pa. Havana. 

Glen Echo Park, Va. Harvey’s Lake, Wilkes-Barre, Pa. Santiago de Cuba. 

Ocean Park, Va. York, Pa. Luna Park, Melbourne, Australia. 


Besides in many private clubs, country clubs, billiard rooms. bowling alleys, welfare associations, etc. 


We are now closing contracts with parks for next sammer. 


The J. D. Este Company, 1534 Sansom St., Philadelphia 
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It Thrills 6000 a day at the Fair 


Try it Yourself During the Convention 


There is something new under the sun and the crowds are thronging 
to see it. It swings them 265 ft. in air, slowly and safely, then, as it 
rears its head—rotates to view a 10,000 square mile panorama. 


It Will Throng Your Amusement Park 


The Aeroscope has proven its drawing power. Crowds stand in line 
daily waiting to fill its car. 
Fill Your Park to Capacity Next Summer. 
Special design to meet your requirements. 
Write for further particulars. 


Invented and Designed by J. B. STRAUSS, Pres. of 


The Strauss Bascule Bridge Company 
104 South Michigan Ave. Chicago 
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STANDARDIZE 


your shops by equipping with 


é N : 
A” Cty G "eg, E- "Neb 


Labor Saving Machines 


Armature Banding, Commutator Slotting, Commutator 
Grinding, Coil Taping, Armature Buggies and Trucks, 
Pneumatic Pit Jacks, Pinion Pullers, Armature Stands, 
Armature Removing Machines, Armature Bearing Cen- 
tering Chuck. 


A. G. E. Supplies 


Commutators and Bars, Trolley Ears, Trolley Wheels, 
Controller Parts, Copper, Brass and Bronze Castings 


. G. E, Armature and Field Coil 


and Drop Forgings, Mica Tubes, Washers, etc. Winding Machine, Motor Driven 
AMERICAN GENERAL ENGINEERING COMPANY 
MANUFACTURERS 
General Offices: New York Shops: 
253 Broadway NEW YORK, U.S. A. 155 West Street 
CABLE ADDRESS: GYMEO, NEW YORK 


“TRCO” Insulations 


TAPES 


Zap es Cable : Electric 
ELECTRIC “© Splicing Compound Bicycle 
Is ee pe Field Coil Armature 
mee as Signal Automobile 
IMPERIAL f 
FRICTION TAPE Paints 
X » Paints Cloths 
e York, 0:2 Asphaltum _ Oil Muslin 
Varnishes Fibre 
Cements Mica Materials 
Rubber Bushings Asbestos Listing 
WEL THEE Insulators Lightning Arresters 


Write for Our Latest Insulation Booklet 


IMPERIAL RUBBER COMPANY 


General Offices: Cable Address: Sorterial, New York, A. B. C. Codes Warehouse: 
253 Broadway NEW YORK CITY, U.S. A. 155 West Street 


pera E NES 
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Section Eight 


CAR AND TRUCK 
HQUIPMENT 


Supplies and Equipment for 
Cars and Trucks 


Index to Advertising Sections 


Section 1: Track—Rails, Frogs, Foundations, Crossings, Steel Ties and Fittings, 
Switches, Switch Stands, Construction Tools, Rail Bonds, Track Accessories, 
Grinders, Welders, Culverts, ete. 

Section 2: Towers, Poles, Ties, Crossarms, Blasting Outfits, Wood Preservatives. 

Section 3: Line—Line Material, Maintenance Vehicles, Insulators, Wire, Connec- 
tors, etc., including Underground Conduit, Signal Systems, Instruments, etc. 

Section 4: Power Plant—Equipment for Power Plant and Substation. 

Section 5: European and Canadian—Manufacturers, Dealers and Engineers. 

Section 6: Engineering and Financial—Including Engineers; Contractors; Bankers; 
Insurance Companies; Detectives; etc. 

Section 7: Repair Shop—Labor-Saving Devices, Shop Equipment and Electrical 
Supplies, Welding Systems, Paints, Varnishes, Insulating Materials, etc.; 
Second-Hand Equipment; Amusement Park Attractions, 

Section 8: Car and Truck Equipment—Supplies and Fittings for Cars and Trucks, 

Section 9: Rolling Stock—Passenger, Express, Proght and Work Cars, Trucks, 
Snow Plows and Sweepers. 


For Alphabetical Index to Advertisers 
See page 22 


For Classified Directory of Advertisers 


See pages 24, 26, 28, 30, 32, 34 
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Don’t answer this 
A dvertiseme vate ; 
by Mail if Be 
if you can possi | 
our Booth 


at the BIG Expositjon * Le 
|| Oil Efficiency 

Plus 
Man Efficiency 


are essential to the reduction. of lubri- 
cating costs. 


The best oils in the world will prove a 
poor investment—if inefficiently ap- 
plied. Hence 


Galena Oils 
Plus 
Galena Expert Service 


afford a certain method of cutting the 
cost of lubrication on your road. 


Galena Oils are unexcelled— 


and Galena Service means Galena Ex- 
perts working with your men— 


Ue y EE Se oy s 
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showing them the proper quantities to 
apply, and methods of application— 


backed by a contract to effect a certain 
specific saving per kilowatt hour and 
thousand miles. 


Have you seen a Galena Contract? 


Calena Signal Oil Co. 
v 


oY Franklin, Pa: 
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DURADUCT | 


Reg US. Pat; Off 


More Than a Factor in Producing 
Light Cars 


Our analyses of existing conduit layouts in metal and Duraduct 
are proving that Duraduct will save you several hundred pounds 
per car. 

But we want you to know that Duraduct is more than a won- 
derfully light conduit. It is actually serviceable for about 90 per 
cent of your car wiring, as witness this resumé of its chief qualities. 

It is woven, not braided. Hence it will not unravel. 

It is single-wall construction. Hence it will not blister or col- 
lapse. 

It is waterproof. Hence the wires carried in it are not affected 
by moisture. 

It is fireproof. Hence no worry about external fires or internal 
shorts. 

It is flexible. Hence any desired turns can be made without 
recourse to bending devices. 


The Flexible Conduit with the Roller Bearing Surface 


It is tough, withstanding several hundred pounds tension. 
Hence it can withstand the hardest abuse, and the abrasion due to 
flying dust or stones thrown up under a moving car. 

It requires no threading, as does metal pipe. Hence it saves big 
labor. 

It requires no elbows. Hence it avoids the threading of two 
pieces of pipe, of fitting and of labor. 

Finally, it can be used with standard fittings and fished through 
its roller-bearing surface with remarkable ease. 

Duraduct makes it practicable to conduit your cars throughout. 


Sample upon Request 


TUBULAR WOVEN FABRIC CO. 


MANUFACTURERS 


PAWTUCKET, R.I. 
A. HALL BERRY, General Sales Agent 


97 Warren St., New York 9 So. Clinton St., Chicago 
Distributors for Canada: NORTHERN ELECTRIC COMPANY, Ltd. 
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Shadeholder 


Used by the United R. R. of 


Its grip is as strong and sure 
San Francisco in the cars of 


as Steel, yét-as soit as ‘the 


the Convention City. 


Over 100,000 Safety Shade- 


holders are now used in car 


human hand. Never dropsa 
reflector and never breaks a 
reflector. 


lighting service on the larg- 


$1.10 each with socket and 
est railroads. 


wired ready for use. 


NO INTRICATE PARTS 
NO SPRINGS OR WIRES 
ABSOLUTELY FOOL-PROOF 
IN CONSTRUCTION AND IN 


PENDANT TYPE ITS OPERATION 


BRACKET TYPE 


The Safety Car Heating & Lighting Co. 


Chicago, Boston Philad elphia 


Se ease 2 Rector Street, New York St. Louis 


Washington 


Electric Service Supplies Co., Philadelphia, New York, Chicago, Agent 
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For Proper Ventilation 
Plus Economical Heating 


SUITING AAT 


‘THE COOPER 


Forced Ventilation Hot Air 


HEATER 


It takes air from the top of the car—not from 
the bottom. Passengers thus get the benefit 
of hygienic ventilation instead of dust-laden 
air set in motion by the car. 

The Cooper intake pipe surrounds the smoke 
pipe. The cold air is heated before it reaches 
the stove, Fhat-means tuel economy. ;- ihe 
Cooper system does not necessitate the cutting 
of floor of cars. 


Cooper Heaters 


never get Heat Bound 


TOTVVTATLUUGHARLUUULOGRILLLOLUUGHALLULUCGHOLLOOOCUOHTLUCGCOOOALUDLOOOTOLULUOUASOUOLEOUOEOULUOLOGOILLUCUOOAILICUUOOHALUCCCUOHATILOGUOTTOUUCUOMOTOLOOUOTALITICUUOOHIHLOLOCOHHAIOOTEOMTOUONTTTIIUUATTT UT TOTHHTI IIIT 


An Automatic Damper automatically allows 
excessive heat to escape when the blower is 
shut off. 

AN AIR MIXING DAMPER controls the 
air intake, so that in extremely cold weather, 
circulating air may be drawn from the inside 
of the car. When passenger traffic is hight this 
means can be used to reduce fuel consumption. 

Every Cooper Heater is guaranteed to main- 
tain a car temperature of 60° in zero weather. 

Sanitation, Economy and Safety in operation 
make it worth your while to acquaint yourself 
with all the Cooper facts. Approved by the 
Underwriters’ Laboratories. Send for the data 
today. 


The Cooper Heater Company 
Carlisle, Pa. 
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SIN 


A 


OK 


Protection 


For City and Interurban Cars 


against the worst 
kind of accident 


SSK EEC 


—telescoping 


YWS 


TES: 


LN 


Ri 
Ser i 
Rolled Steel Section Furnished Bent and Drilled to any Radius or Specification Anti- 


used as a buffer 
Climber'| 


Standard on over 200 railroads. Readily attached 
to cars now in service—also to cars where plat- 
form heights vary. Confine the collision-shock to 
the underframe. Prevent climbing. 


INNA 


fs 


WN 


Wh. 


Y/ LC, 


ry 


Railway Improv 


61 Broadway, 
CHICAGO, 


> 


>> 


y 


NX 
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Be 
A 


Protection . 
p> 


against the worst 
form of uncleanliness 


& 


—germs 


pa 


Rico 
Sanitary 
Strap 


Covers 


AN 


OX 


Use your old straps—but make them sanitary, 
more sightly, and lengthen their life of usefulness 
indefinitely—by covering them with Rico Sani- 
faty strap Covers, They cost very little: - They 
are standard on the majority of roads. 


KEN 


ment Company 
New York ~ 


LOS ANGELES | y 


x 


i 
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Two Per Cent Increase 
In Revenue 


Would you investigate a proposition that 
would produce two per cent to four per 
cent increase in receipts, provided the gain 
is proved before you spend any money? 


We will equip approximately half of the 
cars of one or more of your lines with Coin 
Registers, you to keep your own records of 
the individual car mile earnings and agree 
that the proportion of cars in tripper service 
and all day service shall be fairly divided 
between the two methods of fare collection. 


If at the end of sixty days, the cars with 
Coin Registers do not earn on the average 
one-half cent per car mile more than the 
cars without them, we will remove the ma- 
chines and refund you whatever the in- 
stallation or repairs cost you over the 
amotnt of increase shown, if any, in 
earnings. 


We have made many tests of this char- 
acter, and never failed to show an increase 
where accurate records were kept. We be- 
lieve we can get similar results for you if 
you collect fares in any of the following 
ways: 


Prepayment with Registers. 
Prepayment with Locked Fare Boxes. 


Prepayment with Money Counting Fare 
Boxes and no Fare Register. 


We can show you also how to get even 
ereater increased earnings on old type 
short platform cars with comparatively in- 
expensive changes. 


Do you want to be shown? 


You get the positive proof before you 
spend money. Having the proof, you get 
the money in hand from increased revenue 
before you have to pay it out. After that 
you get constant substantial increase in 
earnings without any capital outlay. Is that 
a business proposition? If so, should it not 


J 2 compel your attention ? \ 
Type C 24—Combined Coin Metal Ticket Type C 21—Combined Coin and Trans- 


and Transfer Register—Patent applied for fer Register—Patent applied for 


THE INTERNATIONAL REGISTER COMPANY 


15 South Throop St., Chicago 


Manufacturers of Coin Registers, Fare Boxes, Double and Single Car Registers and 
Fittings, Conductors’ Punches and exclusive agents for Heeren Enamel Badges. 
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More than 500 Electric 
Railways use 


HEEREN 
Enamel Badges 


Tes badges have grown in popularity 


each year and at present are used on 
most of the leading Electric Railways 
of North and South America. 

They possess the merit of being the lightest 
and most durable badge made as well as the 
most attractive. 

They give opportunity for varied color com- 
binations as the background may be black, 
dark blue, light blue, red, green, yellow or 
white with contrasting letters and figures, 
usually of white or black. 

The polished enamel does not tarnish or 
lose its color and with occasional wiping they 
retain their beauty. 

Send for catalog fully describing these 
badges and illustrating in color and of full 
size a large variety of shapes and designs. 

We shall be pleased to submit where desired, 
designs and estimates for special shapes or 
monograms, or to send samples. 


The International Register Co. 


Exclusive Selling Agents 


15 South Throop Street 
Chicago, III. 


ec 
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WHEN YOU ORDER CARS 


YOU ORDER MORE THAN STEEL, IRON, BRASS AND WOOD, 
MORE THAN MERE RAW MATERIAL. 


YOU ORDER AN ORGANISM WHOSE PARTS MUST INTER- 


OPERATE TO GIVE HIGHEST SERVICE AT LOWEST COST 
YOU ORDER A SPECIFIC TRUCK, A SPECIFIC MOTOR, A 
SPECIFIC BRAKE—NAY, EVEN A SPECIFIC WHEEL, AXLE 
OR JOURNAL BOX. 


IF THESE ITEMS ARE SUBJECT TO YOUR CHOOSING, HOW 
MUCH MORE IMPORTANT IS IT TO 


SPECIFY THE DOOR AND STEP CONTROL : 


IN VIEW OF ITS COMMANDING IMPORTANCE ON THE 
MODERN, ALL-INCLOSED CAR. 


WE WILL DEMONSTRATE IN FOLLOWING ADVERTISE- 
MENTS THAT— 


DOOR AND STEP MECHANISMS ARE NOT JUST HARD- 
WARE; 


THEY DIFFER WIDELY IN DESIGN, IN CONSTRUCTION, 
IN OPERATION; 


THEY ARE VITAL FACTORS IN PASSENGER HANDLING 
AND FARE COLLECTION; 


THEY DETERMINE WHETHER CARS CAN BE OPERATED 
ON FASTER AND MORE ECONOMICAL SCHEDULES; AND 
IN CONSEQUENCE, 


THE DOOR AND STEP MECHANISMS WHICH CONTROL 
PASSENGER MOVEMENTS SHOULD BE SPECIFIED AS CARE- 


FULLY AS THE EQUIPMENTS WHICH CONTROL CAR MOVE- 
MENTS. 


WE INVITE CORRESPONDENCE FOR A STUDY OF YOUR 
PROBLEMS IN DOOR AND STEP CONTROL. 


National Pneumatic Company 


50 Church Street 515 Laflin Street 
New York Chicago 
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“Tickers 


Dayton F ARE BOXES and FARE RECORDERS—high-grade, ies 
fare-registering devices for every requirement. Multiple Fare Recorders in nine 
standard sizes: 4fare, 6-fare, 8-fare, 10-fare, 12-fare, 15-fare, 18-fare, 21-fare and 24-fare 
—sold or leased. 

THE DAYTON LINE OF FARE BOXES includes: es registering fare boxes; Cash-ticket register- 


ing fare boxes; Cash-ticket non-registering fare boxes; Motor-operated fare boxes; combination fare 
box-registers; Special fare box-registers,--all guaranteed right in design, material and construction, and 
liability and low maintenance cost. ie dot our free trial offer. 


THE DAYTON FARE RECORDER co. - - DAYTON, OHIO, U.S. A. 
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signs for and takes his register to 
keep a record of Ais work. 


When conductor takes his car he 2) He uses it to enforce passenger in- 


terest—to speed up loading on 
prepayment Cars. 


[SEPTEMBER 18, 1915 


MZ) SMM AULA AT LUNE A 


Being his personalf{collecting tool, 
checking possibility of error on his 
part, it spurs him to his best efforts. 


The Rooke System—Direct Collection 


A Collecting Service 


RDINARY fare receptacles or registers 

are to the conductor the same as the 

signal bell or the trolley—parts of car equip- 

ment for his use, and mechanically he uses 
them. 


The Rooke Automatic Register, however, 
is a part of his personal equipment for the job 
and therefore secures his personal attention. 


As a result you receive collecting service 
as opposed to collecting equipment. 


Why Collection Is Faster 


On prepayment cars where the passenger 
must step up to a predetermined spot and 
drop his coin the conductor is helpless to 
speed up movement. He must stand there 
and wait until all have passed the spot—then 
he can act upon registering what the passen- 
gers have left. 


Contrast this with the prepayment plat- 
form where the Rooke Register is in the con- 
ductor’s hand—within easy reach of every 
passenger from the step to the entrance. 
The conductor can speed up the entering— 
single out the man who is ready—gradually 
work toward the door so that when the last 
passenger has stepped on the platform he can 
give the bell. 


He goes after the fares—pleasing passen- 
gers and traffic manager alike. ; 


Passenger and Conductor Know 
Fare Is Paid 


The Rooke Register cultivates the collect- 
ing instinct. Each fare receives the personal 
attention of passenger and conductor at the 
instant of payment. This personal service 
can always be developed to become more and 
more valuable. 


Rooke Automatic Regist 
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ice in Fare Collection 


a CE | 
es e 


NK CA \ fo 7 


Sees 


On prepayment cars as on other 
cars it is frequently necessary to 
go into the car to collect fares. 
This act cannot disrupt the Rooke 
system. 


CA | 

7 
( 
a 


he takes his register and the new ter goes in with the report—a big 
conductor steps on with a new 


help to the auditor. No chance for 
register. No chance for disputes. 


dispute regarding reading on reg- 
ister or entry on report. 


When conductor finishes his route 5 On the turn-in the Rooke Regis- 


The Rooke System— Automatic Registration 


No Depreciation 


AR equipment depreciates—needs main- 

tenance and a great part of equipment 

soon becomes out-dated by newer develop- 

ments. Not so with the Rooke System, be- 
cause it is a collecting service. 


A Service Does Not Depreciate 


No maintenance crew need be provided for 
by the railway. That is taken care of by us 
—so.is depreciation. 

In other words the railway is provided 
with “new-broom” efficiency all the time. 

No money is tied up in expensive equip- 
ment and fittings. 

Where competition has called into use the 
smaller, lighter cars—or one-man cars, the 
Rooke System fits into the scheme, and pro- 
vides collecting efficiency on all the types 
of cars. 

The Rooke System can never be consid- 
ered an item of expense because the only 
charges it entails are known-in-advance 
charges. 


Immediate financial results trom its use 
enable the companies using the system to 
know that this charge is but a small fraction 
of the amount which comes to them in the 
form of increased receipts. 


In other words the Rooke System entails 
no outlay in cash and it more than pays its 
own way out of increased earnings. 


No Car Reconstruction or 
Special Fittings 


The Rooke System can be installed on all 
your cars at any time without the expendi- 
ture of one penny in money or one minute’s 
time in arranging the cars to receive the 
system. 


How the system has paid roads in every 
section of the country—how a uniform per- 
centage of increased earnings has been 
effected from small town roads to big city 
lines—can be learned by dropping a line 
now to 


er Co., Providence, R. I. 
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Ohmer’s Totalizing Register 
for City Service 


This register indicates, records and prints. It has the identi- 
fication key feature. It prints the hour and the minute each 
half trip is begun. It prints:the date. It prints the register 
number. It prints the division or line number. It prints the 
direction. 

FARE PAID ~ At the completion of each conductor’s run all printing counters 
pees : are turned back to zero with the exception of the total passenger 
counter. This provides a check between the records of suc- 
cessive conductors, and between the closing figures of one day 
and the opening figures of the next. 

The number of fares registered in each class is printed directly 
on the sheet. No deductions between imprints are necessary. 


Fool Proof 


This register cannot be operated unless the detail counters are previously turned to zero. The conductor then takes 
an imprint with his identification key in the register. His identification key is locked in the machine with the regis- 
tration of the first fare, and it cannot be removed until he has taken a final imprint to close up his day’s report. (aire 
conductor cannot operate the register after he has turned the total passenger indicator to zero unless he again takes an 
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Printed Record from Ohmer’s Totalizing Register 


The register described above is adapted especially to city service. We are at present manufacturing, however, 
a similar register for interurban service which will retain practically all the features enumerated. This interurban 
register will have sufficient capacity to register cash and ticket values up to $5.95 where 5-cent multiples are used 
and up to $1.59 where penny multiples are used. This register will be known as Ohmer’s No. 49 Register and is not 
to,be confused with Ohmer’s Universal Register which has a much greater capacity, 
but will be found to be equally as valuable where operating conditions permit its use. 


An Original and Important Ohmer Feature 


The fare indicators in all types of Ohmer Registers cannot be changed until a 
fare of a different denomination is registered. A low fare cannot be regis- 
tered and the indicator turned to a higher fare for purposes of deception. 


Write to us for Further Particulars 


Ohmer Fare Register 
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Ohmer’s Transfer Machine 


tw 

z = me Ohmer’s Transfer Machine is 
2 é ce the answer to the demand for a 
S 5 Oa ze fe practical device to print and issue 
pee ale iat ae : a transfers. When a trarisfer is 
: “\ “sned itibeare “all“the data in 
ie 218tST.NE iO 25AM 0 205 2SEP 1115 plain bold type: There are no 
| ISSUED By ConpucTor we 27 punch marks of any kind. It is 
pete isp ace gma ne tillzed tor displaying: any a transfer in fact and not a stop- 

\ information or limitations that may be desired hig ; aoe 5 
© printed on the transfer. over privilege. ‘Time limitations 
QHMER FARE REGISTER C0. °o%n"° are accurately and easily main- 
tained, because the time is printed 
ees mechanically at the time of issue. 
Transfer as issued (reduced) The machine, unlike a human 


agency, is never confused by rush hour traffic. The receiving conductor is 
never in doubt and the passenger knows what his transfer calls for. Any trans- 
fer can be immediately traced to its source through the conductor’s identifica- 
tion number and by the number of the issuing machine. Transfer abuses on 
the part of the public and traffic in transfers by trainmen are eliminated. 

Ohmer’s Transfer Machine reduces the cost of transfers to the cost of the 
plain paper upon which they are printed. The expense of handling stocks of 
transfers and checking them out is eliminated. Not only is Ohmer’s Transfer 
Machine efficient and economical, but it is also speedy. Careful tests have 
shown that from 70 to 80 transfers can be issued per minute without difficulty. 

The machine is operated by means of a pedal. It occupies very little 
space in the car. It stands 4 ft. high on its pedestal, the machine itself being 
12 in. high, 7 in. wide and 75% in. deep. 


Ohmer’s Improved 
Safe Deposit Fare Box 


Ohmer’s Improved Safe Deposit Fare Box contains all the 
valuable features to be found in the earlier types of Ohmer 
Fare Boxes, with a few very marked improvements in design. 
It is extremely compact and economical of platform space. 
The box is five in. square at the top and five in. in diameter at 
the bottom. It is twenty-six in. high and light enough to be 
quickly changed from one end of the car to the other with 
very little effort. 

In building this fare box, we have taken advantage of the 
experience and the suggestions of electric railway men who 
have given the subject much careful thought and study. The 
shape and location of the hopper add to the efficiency of the 
machine. The locking devices for preventing the removal of 
the insert until all fares have been dumped into it have been 
greatly improved. The automatic locking of the insert upon 
its removal is positive. The fare box is foolproof and abso- 
lutely safe. 


Write to us for Further Particulars 


Co., Dayton, Ohio 


192 ELECTRIC RAILWAY JOURNAL [SEPTEMBER 18, 1915 


: For Speed and Accuracy 
It is necessary to simplify the work of collect- 
ing coins and transfers. Handling change has 
been greatly simplified by The McGill Improved 
Change Carrier. It handles nickels, dimes and 
quarters. Each compartment has coin lever 
ejector operated by thumb. Easily operated by 
gloved fingers. ‘Great timesaver in rush 
hours—no fumbling in making 
change. The old method 
o of making change is 
McGill obsolete compared to 
this improvement. 
Improved 
Change Carrier Say 
HE McGill Visible Ticket Punch is for y/ 
especially designed for interurban and city Samples Wy 
ticket and transfer service. Die visible y 
from either side enables conductor to work both 
accurately and rapidly. No fumbling in punch- Zs , The 
ing with a McGill Visible. That McGill 
means time saved and _ better ae 
schedules. It costs no more than Visible 
the ordinary kind, but its open ° 
sight feature, enabling accurate Ticket Punch 
and rapid punching, makes it far 
more desirable. Case-hardened :; 
dies insure clean cutting and = . 
long life. Write for catalogue McGill Ticket Punch Co. 
describing various styles. 540 W. Harrison St., Chicago 


SIMPLE, PRACTICAL, DURABLE 
and THOROUGHLY FOOLPROOF 


Boom and 


Use 
Advertised Products 


“STA-RITE”’ 


CAR CURTAIN AND FIXTURE 


Nearly 4000 of these curtains in satisfactory service 
on Chicago Surface Lines. 


Once adjusted always operative without further The buver’s interests 
care or attention. That means satisfactory service, xe Y 
less handling and consequently freedom from con- must be faithfully 
stantly repairing trouble and repairs. E . 
Foolproof adjustment cannot be altered by passen- served by advertised 


gers. If necessary, readjustment can be made by 


pease n be products or the seller 
simply pressing in the tip, then turning it. 


Saves maintenance expense. : cannot continue to 
Investigate the Sta-Rite for your road. Write for m ‘ 
literature. advertise. 


THE RAILWAY SUPPLY & CuRTAIN Co, 


612-618 So. Canal Street, CHICAGO 
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It'll Interest You 


to follow us through the facts given by this train report 


It ought to have the same fascination for you that a baseball box score has for a ‘‘fan’’ 


The BONHAM 
Traffic Recorder 


used shows that at Station 1 (Anderson) 
10 fares were collected—3 cash and 7 
tickets. The recorder showed exactly 
where the passengers were going. Note 
the 21 T alongside the 1—that passen- 
ger was destined for Marion (21) and 
had given a ticket. 

At Station 7 (country stop) one pas- 
senger climbed on, who was going to 9 
(Alexandria). Payment was by cash 
fare. 

We will go down the report to 19 
(Jonesboro), where 5 fares got on, 4 
tendering cash fares, the fifth a ticket. 
One was going to 37 (Wabash), another 
to 21 (Marion); and so on. 

At the end of the run the conductor 
turned the handle and received the re- 
port indicated, which showed: 

837 passenger miles travelled; 

$5.80 in cash fares; 

22 ticket fares; 

49 cash fares; 

5-24 the number of the train and divi- 
sion; 

3-15 the month and the date. 

From the Bonham Recorder report 
the operating department could at once 
fill out the data shown to the right here. 
And the auditing department was 
enabled to check the earnings of each 
train and earnings per passenger mile. 

Simplicity itself! In the Bonham 
Recorder the auditing and operating 
departments of your line are virtually on 


board the cars every minute of the day. 

And the passengers are party to the pronounced pub- 
licity of the fare collection. 

Fare collection becomes a concisely recorded fact— 


the whole fact. 


Don’t you think you ought to study this important 
advance in the collection of railroad revenue? 


Write us. 


What the Report Told 


Division 5, Train No. 24, Cond. G. B. Smith. 
March 15. 


Station Passengers On Passenger’ 
Name Cash Ticket Off 
Anderson 
7 Country Stop. . 
Alexandria... . 
13 Summitville.... 
15 Country Stop.. .. 
17 Fairmont 
19 Jonesboro 
21 Marion . 
25 Country Stop... .. 
29 LaFontaine?... .. 
33 Treaty 
34 Country Stop.. .. 
37 Wabash 


TNotaletre-ee en ete 


Cash Fares 

Ticket Fares 
‘LotalBassengersi «cee. sie antill 
Amount Cash Fares 

Amount Ticket Fares 

Train Earnings. ..+.....,..+..$15.20 
Passenger Miles 

Earnings per Passenger Mile..... .018 
Miles per Passenger 

‘Through Passengers 


Passengers from: 


Town to Country 
Country to Town 
Country to Country 


The Machine that does the work 


The Bonham Recorder Co., Hamilton, Ohio 
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SAFETY > 


First Consideration in 
Fare Collection 


| 


— Bish Eaesattea sa AND 
’ 


Ultimately you, also, will use locked fare boxes. 
The demand for them is increasing daily because 
of their demonstrated “safety first” principles in 
fare collection. 


CLEVELAND 
FARE BOXES 


are replete with safeguarding princi- 
ples. They are made in sizes and 
types to meet every condition found 
in the collection of fares on the pre- 
payment plan. Their cash boxes can- 
not be withdrawn from the cabinet 
until the lid is automatically locked. 
A tell-tale device shows when the box 
has been tampered with. 


rammmnctage NEN ORRIN 
hn 
\ 


Aluminum Fare Boxes—These are the boxes that have been adopted as 
standard by many large and small street railways where both cash fares and 
tickets are used. They are artistic in design, substantial in construction and 
are equipped with safety devices which absolutely assure the safe delivery of 
all fares deposited to the accounting room or its accredited representative. 


Steel Fare Boxes—To meet conditions where a less expensive fare box is 
required we have developed a new line of cold rolled steel fare boxes. These 
are made in three types, each one of which has practically the same capacity 
as the aluminum box of the same type. These fare boxes occupy less plat- 
form space than the standard boxes. They are surrounded with all the safe- 
guards found in the other models. 


Special fare collection apparatus made to meet special conditions. Tell us 
your requirements and let us figure with you. 


Buy an asset not a liability. 


Cleveland Fare Box Company 


5318 St. Clair Avenue, Cleveland, Ohio 
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Trolley 
Supplies 


Single and Double 


Fare Registers 


Advantages: 


Full geared with interlocking mechanism 
that cannot be upset. 


Impossible to operate other than the cor- 
rect way. Very few parts. 


Easy to read from end of longest car. 
Registration is positive. 

No carrying over or dropping back of 
counters is possible. 


Equipped with patent hammer which pre- 
vents broken bells and hammers. 


Trolley Retrievers 


and Catchers 


Advantages: 


Retriever spring is adjustable to any pole 
tension desired. 


One spring takes care of all services. 


Action of retrieving spring does not affect 
service spring. 


Catchers, and’ retrievers never skip- or 
“miss. fire’ or “walk up.” 


Few parts used, and those parts strong. 


Easily taken apart for inspection. 


Write for catalog of complete line. 


THE NEW HAVEN TROLLEY SUPPLY COMPANY 


NEW HAVEN, CONN. 
MANUFACTURERS OF FARE REGISTERS AND RAILWAY SUPPLIES 
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“DAYTON” FIXTURES 


MAKE 


STANDARD CARS 


Semi-Indirect Electric Lighting Fixture No. 218 with “Chrystophane’ Satin 
Glass Bowl. Standard with the Hydro-Electric Power Commission. 


For more than thirty years we have been developing and improv- 
ing Interior Equipment and Fittings for Electric Railway Cars. 
“DAYTON” Trimmings are standard on the largest roads. 


Lighting Fixtures, Basket Racks, Sash Trimmings, Window Cur- 
tains, Brake Handles, Headlights, Washstands, Water and 
Dry Closets, Platform and Vestibule Trimmings. 


Solid Bronze and Brass Car Hardware for any use. 


Specify DAYTON Material and be Satisfied. 


THE DAYTON MANUFACTURING CoO. 
DAYTON, OHIO 
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PRESSED 


alkover "Ste? Seats” 


Save 15 to 25 Ibs. 
per seat 


For all types of 
electric cars 


They economize space and combine 
luxury and practicability in all in- 
stallations, from the small single truck 
to the large subway cars or palatial 
interurban coaches. 

H. and K..Car Seats are fully in 
line with the most advanced practice 
in car design, offering unlimited 
opportunities to provide for widely 
varying conditions of traffic. 


Greater strength and durability is 
secured, with every inch of space 
utilized. Promote ease and comfort 
without crowding. The clean, sani- 
tary, solid brass handles encourage 
the people to stand away from doors; 
they dispense with overhead straps or 
rails, save elbow room and leave more 
space in aisles. 


N. Y. Municipal Subway Car with ‘‘H & K” ‘‘Correct Posture’’ Seats. 


Walkover”’ 
means that a 
conductor can 
reverse the seats 
for return trip 
as fast as he 
can walk— 
two a second. 


Our engineers 
will co-operate 
with yours in 
devising ways 
to improve the 
seating 
capacity 

Ol VOUT cars. 


‘“‘Walkover’’ Seats in Richmond, Va. 


Hale and Kilburn Company 


Philadelphia New York Chicago San Francisco Washington 
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The Satisfactory Lighting of Interurban Cars 


demands that there be no visible variation in the brilliancy of the lamps, no matter what 
the trolley or third-rail voltage; no matter how far the car may be away from the sub- 
station ; no matter how hard it may be pulling up a hill; no matter how often the trolley 
jumps the wire. 


The Edison Alkaline Storage Battery 
Car Lighting Systems 


are independent of the line voltage and offer many exclusive advantages in this service. 

Constant Voltage at the Lamps. 

Light Battery Weight and Ease of Handling at Terminals. 

No frequent periodic Plate Renewals or other Mechanical Maintenance. 

A practical capacity guarantee that insures a minimum operating cost. 

No permanent injury to the Battery if left standing idle, either charged or discharged, if 
short-circuited. 

No battery expert required for filling with pure water to replace evaporation and the 
occasional renewal of electrolyte—the only special care necessary. 


One Hundred Railroads 


are using the Edison Storage Battery for Car Lighting or Signaling, or both. 
Seventy-five per cent of all the Electrical Industrial and Baggage Trucks are equipped 
with Edison Alkaline Batteries. 
Be Over one-third of all the Electric Trucks and Delivery Wagons use Edison Alkaline 
atteries. 
The Edison Storage Battery Company can show you what is being done for others and 
place before you a plan for economical car lighting of superior quality. 


EDISON STORAGE BATTERY COMPANY 
Factory and Main Office, Orange, N. J. 


Distributors in: 
New York Boston Chicago Detroit Washington 
San Francisco Los Angeles Portland, Ore. Seattle 
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NEVASPLIT HEADLINING 


In the Springfield St. Railway Company’s New Cars 


The above illustration shows the interior of clean appearing. And it stays so; it won't warp 
one of the twenty new cars recently placed in nor crack. Nevasplit doesn’t deteriorate in 
service by the Springfield Street Railway Com- service; it vretaims its original characteristic 
pany of Springfield, Mass. toughness and smoothness and handsome appear- 

Glance at the ceiling as shown in the view of ance. It adds to the attractiveness of your cars 
the interior. See how the high lights are re- —and it cuts their maintenance costs. That's 
flected from the smooth headlining surface. why it is so widely used. Let us quote figures 
That’s NEVASPLIT — so smooth — shining — on your requirements. Send data. 


The Keyes Products Company, 1) sroapwav, NEW YORK 


New York, Chicago, Washington, D. C. 
W. R. Kerschner Co., Inc., 50 Chureh St. J. E. Simons, Fisher Bldg. R. H. Pilson, Munsey Bldg. 
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Tig POUT S88 
POWAY VAROIL 
Li 


Design—W orkmanship 
—Materials 


As a result of the ccmbination of the best in these three elements and 
many years of punch making 


B-V Punches 


are universally acknowledged as Standard for both Railway and 
Railroad service, 


Design: Open Sight—Strong—Easily Handled. 
Workmanship: Made by expert workmen and guaranteed free from 
all defects. 
Materials: Only the finest used throughout, thus insuring perfection 
in service. 
They cost no more than other punches. 
Prompt shipments of large and small orders. 
Send now for the prices and catalog. 


BONNEY-VEHSLAGE TOOL COMPANY 


124 Chambers Street, New York Factory, Newark, N. J. 


Ss 
SS 
SS SSS 3 
SSS 
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VICE TO THE ELECTRICAL INDUSTRY 


ANVILLE ‘ J-M Service isn t infallible but you ll 
SERVICE inever suffer for any of its errors 


JOHNS-MANVILLE 


If J-M Service never made mistakes it wouldn’t be human, and a business 
that isn’t human is not much good on this earth. 


COVERS A 
THE CONTINENT “<: 


In our belief it is better to be as accurate as we can in carrying on our 
business and then relieve the consumer from all risk, than to pose as 
infallible and let you take the chance. 


J-M Products are the best we can offer— 
J-M Service as broad gauge as we can make it and 
J-M Responsibility the surest.safeguard we can employ in your protection. 


zwek'u'ew'™ew ii 


It’s not polished brass nor selling talk that creates 
demand for “Noark” Fuses. It’s 


consistent efficiency In service 


If the same care were exercised in the selection of fuses as in sprinkler systems and fireproofing, perhaps these 
latter would be of less importance. 


“A fuse is a fuse” is not the securest kind of an argument, especially when statistics show its fallacy. 


_ This does not mean that every “Noark” Fuse manufactured is absolutely perfect, but it does argue that before 
it gets out of the factory it must be. 


We never were willing to let sales talk, polished brass or attractive cartons take the place of quality. We have 
built up an enormous trade in “Noark’’ Fuses—because they make good in actual performance. 


It’s always easy to convince your customer of ‘““Noark’” superiority, and after the first sale this fuse sells 
itself. Can’t we send you that first lot? 


The *Noark” Line of Subway Boxes provides for 


the exception as well as the usual 


If you have found it necessary to design, develop and engineer 
your own underground distribution and junction boxes, you will be 
interested in examining the “Noark” Subway Box Line. 


First of all, they are designed so as to meet the most exacting 
demands for current carrying parts, for careful assembly and 
ruggedness. 


ela 


These parts have been so standardized that any type of box in 
any quantity can be delivered promptly. 


Let us quote you. 


H. W. JOHNS-MANVILLE CO. 


Service, Subway and Transformer Boxes; Fuses; Line Materials; Insulating Materials ; 
Fibre Conduit; Fireproof Wood; Friction Tapes; Dry Batteries; Lighting Systems, Etc. 


Columbus Duluth Kansas City Minneapolis Philadelphia St. Paul Toledo 
ree Buralo Dallas Galveston Los Angeles Newark Pittsburgh Salt Lake City Washington 
Atlanta Chicago Dayton Houghton Louisville New Orleans Portland San Francisco Wilkes-Barre 
Baltimore Cincinnati Denver Houston Memphis New York Rochester Seattle Youngstown 
Birmingham Clevelarid Detroit Indianapolis Milwaukee Omaha St. Louis Syracuse 3150A 


THE CANADIAN H.-W. JOHNS-MANVILLE CO., LTD., Toronto, Winnipeg, Montreal, Vancouver 3145C 


SS SE 
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Tie Mason Safety Tread 


i ti 


on the cars of the 
United Railways of 
San Francisco 


Here is another installation 
gddea ao. tue long «list, “Ghics 
tread has been on the market 
for years. It is widely known 
for service and durability. Its 
non-slipping qualities last 
until the tread is worn away. 
Reasonable in cost; it has great 
structural strength and is fire- 
proof. 


Mason Tread—Cross Section—Full Size. 


STANWOOD 


The only sanitary, 
non-slipping CAR STEP 


In satisfactory service on over 100 
electric. lines. blight carbon, steel 
strips, bent and assembled into a 
“honeycomb” surface. Snow, mud 
and dirt fall through. Self-cleaning. 
Single, double, triple and _ folding 
types. Write for catalog. 

Ask also about sanitary, fireproof 
“Karbolith” Car Flooring. 


American Mason Safety Tread Company 


MAIN OFFICES: LOWELL, MASS. 


BRANCH OFFICES: Boston, New York City, Philadelphia, Washington, Chicago, Kansas City, Cleveland, St. Louis 
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— S60. ae Ee, 


New | Standird of Beceilence 


Lembe 397) SB 


Car Seats 


Smooth and noiseless operation due to light, strong, 
effective reversing mechanism—puts a_ stop to 
breakage. 

Roomy cushions and clean-cut sanitary finish help 
you build public good-will. 

UNIVERSAL SEATS for every class of service. 
Write for the illustrated literature. 


Heywood Bros. & Wakefield Co. 
Factory, Wakefield, Mass. 


Sales Offices and Sample Rooms: 
New York, Chicago, San Francisco, Los Angeles, Portland, Ore.; Richmond, Va., 1201 Va. Ry. & Pwr. Bldg. 


Your Pliers Fix the Amperage 


Renewable Fuses 


in strip form are easy to manipulate for any amper- 
age you require. No shears are needed. Your 
pliers simply break off the unnecessary lines. 


All Daum Renewable Fuses are designed to make 
things easy for the user. Your circuit is ready 


again a few minutes after your fuse has blown— os 
at about 1/30 the cost of regular cartridge fuses. Re 
The Proof? Just fill out that coupon and we will SA 
send it. : Zz 
a“ oe os 
Za O20? “ = 


A. F. DAUM COMPANY ec ee 


a lay Xa so ot 
e e@ ooo a 
Sole Manufacturers, Pittsburgh, Pa. aes Beare Gis 
a) Opener woe 
Makers of the First Successful Refillable Fuse on the Market. xs 7 © a. 4 
: xs aS a 
Members Society for Electrical Development s Oe” oe as? 
- se™ or" go” od | 58! | 
7 
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| Steel Parlor Cars, Waterloo, Cedar Falls & Northern Rwy., Equipped with Edwards Window Fixtures and Trap Doors 


Modern Car Building 


Includes 


Edwards Car Specialties 


Rattle-proof—Self-adjusting 
Edwards Car Window Fixtures 


They satisfy company demands for fixtures that will keep down the 
cost of window sash replacement while giving the passengers much- 
desired window service. 

Edwards Fixtures hold sashes up when raised, allow them to be 
raised and lowered easily and eliminate the irritating vibration. 

4 In the car equipment 
of leading railroads. 
Get the Edwards Cat- 
alog for the details. 


Ideal for Interurban Service 


Edwards 
All Steel Trap Doors 


Will outlast wood by many years—thus prov- 
ing less costly in the end. Unlike wooden trap 
doors, they will not warp, swell or stick — 
therefore cost less for maintenance. 

Noiseless in operation and always sightly. 
You should have the Catalogs. Write today. 


The O. M. Edwards Co., Inc. 


Window Fixtures Metal Extension Platform Trap Doors 


Top, bottom & side Weather Stripping Sy N y All-Metal Sash Balances & Shade Rollers 
Metal Sash and Mouldings racuSe, e e R 


ailway Devices 
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HERE IN A NUTSHELL 


is the solution of your trolley wheel troubles 


THE UNIVERSAL 
Self-Lubricating Trolley Wheel 


Lubricated for its entire life by the grease contained in the special grease 
pocket in the hub. 

There is no oil wastage, nor an oil-spattered car roof. The grease is fed 
out through perforations into the pocket on the axle pin. 

Universal centres and flanges are interchangeable and renewable. Thirty 
per cent of the first cost is saved on the renewal. 

Absolute electrical contact at all speeds with consequent freedom from 
sparking or burning is another important feature in getting maximum 
mileage. 

This combination of efficiency, low first cost and simple maintenance 
justifies your investigation. 

Let us guote you on a trial order. 


THE UNIVERSAL TROLLEY WHEEL CO. 
Northampton, Mass. 


Sales Agents: Automatic Ventilator Company, 2 Rector St., New York 
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On the Colorado Springs & Inter- 
urban Ry. Co. a “Bound Brook” 
Bushing did 27,633 MILES WITH- 
OUT SHOWING SERIOUS 
WEAR. The Bushing could, no 
doubt, have doubled this record. 


All genuine graphited “Oil-less 
Bearings” have always been made 
by the Graphite Lubricating Co. i 
at Bound Brook, N. J., in the } 
U.S. A, | 


Over 
Two Million 
Bushings a Year 


Trade Mark 


Graphite La 


Oil-less Bear 
Bound 


Reg. U.S. Pat. Office 
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Equip YOUR trolley wheels 
with “Bound Brook” Bush- 
ings and put an end to busi- 
ness troubles. “Bound Brook” 
Graphite and Bronze Bear- 
c ings and “Nigrum” Graphite 
2 —Impregnated Wood Bear- 
- ings are eliminating bearing 
troubles in every class of 
service the world over. 


Insist on the box with 
the green label and 
these words 


i 


in 
Bop 


, 
| 
a) 


{ 
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In the Exposition Country 


On cars of the San Francisco and Oakland 
Street Railways 


Eclipse Life Guards 


are relied upon to protect earnings 


They are a positive safeguard to the human body at the vital moment of the 
impact with the car body. Eclipse Fenders are completely successful up to 
thirty miles per hour. 


Eclipse Trolley Retriever 


Retrieves Quicker Pulls Further 


Designed for any range of service. Weak Spring 
controlled by means of thumb nut at center of the 
casing. 

Ten seconds are all that is needed to splice the rope. 
No tools reauired. Use knot or ferrule. 

Less parts than any retriever on the market. Mainte- 
nance cost eliminated. 

Send for a sample on 30 day’s trial. 


The ECLIPSE sr 
RAILWAY SUPPLY CO. st 


4909 Luther Avenue 
Cleveland, O. 


It’s all 


castinOne 
Piece 
No Bushing 
Necessary 
And it’s made of SILVER LAKE 
RESISTO 
TROLLEY 
Sire ok i = —_BELL AND REGISTER 
Those are some of the reasons for the CORD 
SERVICE, DURABILITY and 7) SILVER LAKE COMPANY 
ECONOMY of the = NEWTONVILLE, MASS. 
HENSLEY Trolley Wheel 


Resisto Bronze is a tough, long-lived metal which 
gives maximum length of service with least wear on 
the trolley wire. 

The purity of metal we use reduces arcing and the 
consequent “burning up’ to a minimum. 

The lubricating cavity is in the hub of wheel and can 
be filled in 3 seconds. 
eee jubrication is of the “forced feed’? method not 
drip.’ 

The Hensley Trolley Wheel is expertly inolded to 
guard against imperfections, lack of symmetry and 
imperfect balance. 

Made in any desired diameter with any width, shape 


or depth of groove and to fit our own harps or any 
other. 
Write for catalog. 


Hensley Trolley & Mfg. Co., Detroit, Mich. 
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Principles have ruled the 
construction of the BAYONET 
TROLLEY HARP and BASE. 


1—To get absolute conductivity from line to motors. 


2—To get rapid self-adjustment of every part of the harp 
and base to every motion of the car. 


It meant aligning the wheel to a “T” to prevent wire-burn- 
ing through jumping contact; it meant getting sensitive 
bearing arrangements that would immediately respond to 
the motion of the car. 


We will let you try the BAYONET BASE The light-weight Bayonet Sleet-Cutter Block 
for three months without cost to you. It has has helped many a car company out of sleet 
always saved money for every purchaser be- troubles. It is far more serviceable and far 


cause of its superior wearing qualities. cheaper than the ordinary cutters. 


You may try the standard harp 


for two months free of cost 
—and may return it if you 
do not find it better 
than any harp you 

have ever used. 


We have put mileage into our trolley-wheels 
and cut their final cost to a ridiculously low 
figure. 


Our catalogue will reduce your high cost of running. Get it. 


i Bayonet Trolley Harp Co., Springfield, Ohio 


—— 
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Another 


Question 
of Public 
Policy 


A pedestrian is struck— 


The fender or life-guard 
saves him. 


HOW LITTLE INJURY? 
Not how much injury 


The answer is uniformly in favor of 
the company if the car is equipped | 
with 


PROVIDENC 
H-B LIF 


In service in 


New York, Brooklyn, Philadelphia 
Buffalo, Chicago, Montreal 


WUE FARE READY 


fF 
rock 
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The Consolidated 
Car Fender Co. 


Providence 
R. I. 


General Sales Agents 


Wendell 2 MacDuffie Co. 


amas 


peat ecrecresceeaaias 


RY? | | 
ry ! 61 Broadway 
vor of 1 New York 
ipped | 

ie 


FENDERS and 
il) GUARDS 


| From Florida to Washington— 
eoti | from Canada to Texas 
i Standard on 200 Foreign Systems 


An aL Arena nN BALES ARSC ORME 


L 
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Golden Glow SE-95 on 
San Francisco United 
Railroad car 


In San Francisco 
the Traveling Public Has Its 


California’s most prominent electric railways are 
“Golden Glow” equipped. They were among the first to 
realize the advantages of a non-blinding beam illumina- 
tion. Complete installations were made and the result has 
been reduction of car accidents, increased efficiency, 
absence of expense. 


The fog-penetrating properties of the light projected 
by “Golden Glow” lamps is of great importance to Cali- 
fornia roads and wherever fogs are frequent and dense. 


The record of “Golden Glow” standardization in the 
Golden State is found throughout the country. One of 


Type SR-95 for city and 
suburban service 


New Catalogue, complete 


San Francisco quest. Ask for trial equip 
F. F. Bodler, | 


903 Monadnock Bldg. 
Los Angeles, 


Tes SSA STERLINE = 219 East South 
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Golden Glow SR-95 on 
San Francisco Municipal 
Railway car 


the Convention City 
Example of “Safety First” in 


every six American electric railways uses them, with 
marked success. 


If you have not tried “Golden Glow” ask other operat- 
ing officials in your vicinity about their experience and 
their reasons for purchasing “Golden Glow” lamps. 


Reflectors in “Golden Glow” headlights are the only 
scientifically true parabolic reflectors for headlight pur- 
poses. Consequently they provide more light than any 
other incandescent headlight and more than the average 
electric or steam railway are. Light weight, pressed steel 
bodies will withstand the most severe service. 


Type T128 for Interurban 


e 5 Service 
vith prices, sent on re- 
ent for service test. Portland, 
G. L. Priest, 
229 Sherlock Bldg. 
Seattle, 


H. D. Lakore, 


Street, Indianapolis, Indiana bis Waits Bie. 
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SAMSON SPOT | 
TROLLEY 
CORD 


is smooth and hard, to 
prevent abrasion. It is 
thoroughly water - 
proofed, to preserve it 
and to prevent swelling 
in the catchers. Spot 
cord saves repair ex- 
pense; saves time and 
trouble in daily use. 
The Colored Spots are 
our Trade Mark, used 
only with this extra 
quality. 

Samson Solid Braided 
Bell and Register Cord 
costs less than other ma- 
terials, wears longer and 
looks better. 

Send for samples and 
prices. 


Samson 


Cordage Works 


Boston, Mass. 
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Your Car’s 
Vulnerable Part 


First, because the roof is not readily | Secondly, because it is entirely ex- Thirdly, because accumulated dirt, 
inspected. posed to the direct, injurious im- oil, snow, etc., are not usually re- 
pact of rain, sleet and snow and moved at once. 
the sun’s rays. 


Car Roof Preservation and the Protection of Headlining under these circumstances 
becomes a serious problem. The form of protection must be durable and reliable. 


Bayonne Car Roofing 


represents the most effective roof material. snow, oil and dirt do not diminish its effect- 
It will stand up for years under destructive iveness. It is waterproof and weatherproof. 
weather conditions. 

It is not an ordinary fabric roofing. It is 
made of a specially prepared canvas, so 
treated that sun-baking, dampness, rain, Begin “at the top” to save money. 


It will add life to your cars and cut mainte- 
nance. 


Send today for our Literature. 


JOHN BOYLE & CO., INC. 


112-114 Duane Street New York City 70-72 Reade Street 
Branch House, 202-204 Market St., St. Louis, Mo. 


Wide Cotton Duck 


Largest Stock and assortment in United States 
Also headquarters for Cheesecloth and Bunting 
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Satisfactory Car Operation 
Begins with 
STACKPOLE 
CARBON 
BRUSHES 


They Combine Efficient Operation 
and Low Cost 
For Record Work—Nos. 100, 101, 200, 201 


Stackpole Carbon Co. 


St. Vans ta: 


ELECTRIC RAILWAY JOURNAL 
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The M 


Le Carbone 


Brushes 


is to cut Carbon Bru 


sh Costs 


Your worry ends when you 


commence to use 


Le Carbone 
Carbon Brushes 


'—Economical 


lent 


—Effic 


—Uniform 


sooner. 


Jeandron 


eret will be that 


you did not use them 


Your only re 


sl. 


173 Fulton St 


Pittsburgh 


New York 


OY) 


Bldg., 


ynton, Engr. 
57 Monadnock Bleck 
Lyon, Engr. 


. 


Office—634 Wabash 


W. 


W. P. Po 
FB, 


Chicago Office—16 
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The Steps 
to Perfect Commutation 


are built up of 


NO SPARK 


NO-SPARK | 


i 
| 
i 


“NO-SPARK | 


| 


“i CARBON 
" BRUSHES 


It’s the gloss on the commutator bars that proves our contention 
that sparking, scoring, blackening, heating and undue wear can be 
eliminated by the use of NO-SPARK BRUSHES. 


Frictionless Brush contacts means more mileage, fewer repairs and 
less maintenance. Let’ us demonstrate the superiority of our 
Brushes, by sending you a set on 60 days’ free trial. 


| NO-SPARK | 


 NO-SPARK 


Tell us your operating conditions and we will send you the brush 
most suitable for your service. 


Write today 


Calebaugh 


Self-Lubricating Carbon Co., Inc. 


1502 Columbia Avenue 
Philadelphia, Pa. 


UN 
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PROSPERITY 


The newly married Dutch farmer usually builds a nest on the farm for the stork. 
If the stork comes to the nest—prosperity comes to the farmer. 

He has implicit faith in signs. 

If he doesn’t see the stork, he doesn’t believe he'll make money. 


Very much as the railway man cannot believe that he’s getting brush economy 
unless he uses a brush which will not wear. 

Of course he forgets commutator wear—that’s charged to the maintenance account 
anyway. 

The ideal which all up-to-date railway men are striving for is maximum brush 
life with minimum commutator wear. 


A proper prescription of Morganite brushes would give him brush economy AND 
commutator economy. 


THAT pays. 
Why not start a test on your road at once? 


THE MORGAN CRUCIBLE CO., LTD. 


Factory 120 LIBERTY STREET sci 
Brooklyn, N. Y. NEW YORK CITY 


MARK. 
LEWIS & ROTH CO., \ Agents {ELECTRICAL ENGINEERING & MFG. CO. 
312 Denckla Bld¢g., Philadelphia \ First National Bank Building, Pittsburgh 
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Lift Power House and 
Car Operation 
to a Higher Plane 


Ask us for data. 


Speer Carbon Co., St. Marys, Pa. 
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ESS BRIGHT 


U 


A(} BALL: 


(PATENTED) 


Hess-Bright Ball 
Bearings used in 
Rail Grinding 
motor of Cleve- 
land Armature 
Hess-Bright Ball Bearings used on Works. 

this car furnished by Gould Storage 

Battery Co. 


Two Hess-Bright 
Ball Bearings take 
governor thrust on 
this Ridgway Ra- 
teau Turbine, 


Turbines run easier—Car Wheels and 
Armatures last longer—Shop and Track 
Tools serve better with H-B Ball Bearings 


The uniformity of the air-gap is permanently maintained 
in MOTORS—by the use of Hess-Brights. In fact, 
wherever Bearings are used on your road, Hess-Bright 
Ball Bearings—the bearings with the uninterrupted race- 
ways—will give greater operating efficiency and, by 
reducing friction, cut maintenance cost. 


THE HESS-BRIGHT 
MANUFACTURING CO. 


FRONT ST. AND ERIE AVE. 
PHILADELPHIA, PA. 


REMINDER 


to write to the Hess- 
Bright Mfg. Cor 
Front St. & Erie 
Ave., Phila., Pa., for 
information as to why 
Hess-Brights are su- 
perior. 
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The Wonderful Single Service 
Chilled Iron Wheel 


The Standard Wheel in the Year of 1850 
The Standard Wheel - - - - Today 


The Chilled Iron Wheel possesses chemical, physical and metallurgical properties 
that prove its superiority over any other metal that 1s homogeneous throughout. 

The Chilled Iron Wheel possesses a hard tread or wearing surface (harder than 
tempered steel) and this characteristic enables it to give a maximum service. 

The plates are soft, which enables the wheel to resist temperature stresses due to 
brake friction in service. 

The hub is soft, which insures a strong and perfect axle fit. 

Homogeneous metal, if hard in the tread, is also hard in the plates and hub, ren- 
dering the wheels brittle and dangerous. 

On the other hand, if homogeneous metal is soft in the hub and plates, it is soft 
in the tread, and soft metal produces elongated flat spots in the wheel which is so destructive 
to the rail and car. 


In One Hundred Cities of the United States and Canada ninety per cent of 
the Street Car Companies operating one hundred cars or over use Chilled Iron 
Car Wheels. 


AssociaTION oF MANUFACTURERS OF CHILLED Car WHEELS 
1214 McCormick Building, Chicago, III. 


Representing forty-eight wheel foundries located throughout the United 
States and Canada. Capacity 20,000 chilled iron wheels per day. 
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The Exhibit of the 


American Brake Shoe & Foundry Co. 
received the Gold Medal Award 


We cordially invite A. E. R. A. delegates and visitors 
to the convention to visit our exhibit in the Palace of 
Transportation at the Panama-Pacific Exposition. 


This exhibit displays our various products and a visit 
to it will prove both instructive and interesting. 


AMERICAN BRAKE SHOE AND FOUNDRY COMPANY 


Mahwah, N. J. 
NEW YORK CHATTANOOGA CHICAGO 
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Anny 


Hard—lough—Cool-running 


The Ideal It will pay you 
Armature Metal to Investigate 


E. L. Post & Co., Inc., Sole Manufacturers 
50 Cliff St., New York 


COIL and 


ELLIPTIC 


M. C. B. Pressed Steel 
Journal Box Lids 


Kensington Pressed Steel 
Journal Boxes 


e e 
Union Spring & Mfg. Co. 
General Office, Pittsburgh, Pa. 


Works: New Kensington, Pa. 


50 Church St., New York Fisher Bldg., Chicago, III. 
Todd Bldg., Louisville, Ky. 
Mutual Bldg , Richmond, Va. 
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Van Dorn Couplers 


For all Conditions and Requirements 


Metropolitan West Side Elevated Railroad 


If you want couplers that will give years of service, under all con- 
ditions, at practically no cost of maintenance, that is an indirect 
way of specifying Van Dorn Couplers. 


Their simplicity in construction and strength for their weight 
have established a reputation. 


The above photographs show installations. We furnish pin and 
link couplers of all sizes for all conditions—M.C.B. Couplers for 
traction cars; small M.C.B. Couplers for special service; car and 
air couplers for city service; car, air and electrical couplers for 
interurban, elevated and subway service. 


Write for blue prints, prices and catalog. 


VAN DORN COUPLER CO., 2325 So. Paulina St., CHICAGO 


t City and Interurban 
Bes Draw Bars 
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Are standard equipment with the foremost traction 
interests of America. Gears that are right—gears that 
carry the load—directly affect cost of upkeep and 
reduce the cost per car mile. 


That’s why “V. D. & D.” Gears are standard. We make 
them in our highly specialized plant to meet highly 
specialized requirements. Every “V.D.& D.” gear— 
every pinion—is the perfect product of long experience, 
constant experimenting, unexcelled manufacturing 
facilities. 


Our Grade Hardened gives maximum wear, with 
great strength; our Grade Treated is toughened to 
maximum strength—to minimum breakage. These 
two leading grades meet the tremendous demands of 
modern traction service in the great city and inter- 
urban lines of this country. 


See that your gears and pinions carry the O. K. stamp 
—the Van Dorn & Dutton 


Quality # Mark 


Do this today: Write for our new bulletin— 
“A feature of lowest operating and maintenance cost.” 
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THE VAN DORN & DUTTON COMPANY 


ATLANTA GEAR SPECIALISTS DENVER 


NEW YORK CLEVELAND SAN FRANCISCO 
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Guaranteed 


Gearing 


Spree No 
yy WN 


T is impossible to guarantee a definite life in miles or term of years, 
because we have no control over the conditions upon which the 
life of a gear depends after installation, such as lubrication, pro- 

tection from grit, correct alignment and centering of shafts, but 


We guarantee the life of Nuttall Heat Treated Steel Gearing to 
exceed the life of untreated, medium carbon cast steel gearing in iden- 
tical service, as shown by the following ratios: 


BASIS OF COMPARISON 


CS—STANDARD CAST STEEL............... 100 
NS—Nuttall Standard........................ 125 
SS=——Special’ Service ocece oc ois Lic sien eee 250 
BP—Special Process as ss aeig bo 3,0 oa es hes 350 
CHC—Case Hardened Cast Steel................. 450 
CHF—Case Hardened Forged Steel............... 500 


and will replace any gears not making good this guarantee, subject to 
an adjustment based upon the percentage of actual to guaranteed life. 


Nuttall—Pittsburgh 


Manufacturer 
of 
Gears, Pinions and Trolleys 
for 
Electric Railway Service 


Bass, 
a. 


Se 
@ * 
‘ 
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Is It Worth While 
to Eliminate 
Scored Cylinders? 


That's one item of expense connected 
with Air Compressor operation you can cer- 
tainly cut out permanently by using 


TRADE-MARK-REGISTERED 


Reproduction of a 
Car Brass in Service 
for Fifteen years 


Madein 
all sizes 


B Easily 
Adjusted 


| 


Piston Head Packing Rings 


Made by McQuay-Norris Mfg. Co. 


This Car Brass was sent to us 
by a large Electric Railway Sys- 
tem with a report that it had 
given service of approximately 
336,000 miles as a maximum 
Traction Truck Driving Wheel 
Bearing, the weight carried on 
the Journal being approximately 


The two-piece ring without segments or 
springs—therefore no corners can develop 
which score the cylinder or wear it out of 
round. You are saved the expense of fre- 


Philadelphia, Pa. 


5400 lbs. 


We do not guarantee all our 
Car Brasses to wear as long— 
but this Time Record points to 
why, after thirty years’ experi- 
ence, AJAX METALS stand 
at the top. 


Ajax Car Brasses 


Check Plates 
and 


Babbitt Metals 


help to increase your divi- 
dends. They are metals 
that give good service. 


‘The Ajax Metal Company 


Established 1880 


Birmingham, Ala. 
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quent repairs and renewals and the extra 
tax upon the motor caused by excessive 
friction. 


\canfRoce Rings effect other important 
economics because they are leakproof in 
fact and effectively check all compression 
losses. A thoroughly fair and reliable test 
proved that they will produce go lbs. pres- 
sure in two-thirds of the time required by 
the segment type of ring. It will pay you 
to know more about \eaxfReor Rings. 


We will send you a set of Rings free 
for you to make any test you wish. 


Manufactured by 


McQuay-Norris Manufacturing Co. 


Dep’t L, St. Louis, U.S.A. 


Canadian Factory 


W. H. Banfield & Sons, No. oe Adelaide 
Street, West Toronto 


BRANCHES 


New York—1919-29 Broadway at 64th St. 

Pittsburgh—902 Second Nat, Bank Bldg. 

Kansas City—513 New Nelson Bldg. 

Chigage ae 718, Michigan Blvd. 
Bldg., Michigan Ave, and 

Washington St. 

San Francisco—i64 Hansford Bldg. 

Los Angeles—224 Central Bldg. 

Dallas—509 Juanita Bldg. 
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A Good Line-up 


Each of the companies for whom we are exclusive Eastern 
agents, manufactures car or maintenance equipment of 
necoemized merit. 


We are always pleased. to receive and answer inquiries 
about the products of any of these firms— 
—or to mail literature. 


THE CINCINNATI CAR COMPANY 
Cincinnati, Ohio 


City and Suburban Cars, Wood and All-Steel 


THE COLUMBIA MACHINE WORKS & MALLEABLE IRON CO. 
Brooklyn, New York 
Railway Supplies and Shop Machinery 


THE CATSKILL FOUNDRY & MACHINE WORKS 
Catskill, New York 
High Grade Gears and Pinions 


THE KEYES PRODUCTS COMPANY 
New York, N. Y. 
Nevasplit Car Headlinings and Panels 


THE ALBANY CAR WHEEL COMPANY 
Albany, New York 
Chilled Tired, Cast Iron Car Wheels 


THE E. P. SEYMOUR COMPANY 
Waltham, Mass. 
Portable Rail Grinders 


C. I. EARLL 
New York, N. Y. 
Trolley Catchers and Retrievers 


THE SMITH-WARD BRAKE COMPANY, INC. 
New York, N. Y. 
S. W. B. Slack Adjusters 
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83 Electric Roads! 


These | 
Adjusters | 
pay for | 
Them- 
selves 


Read 
Their 
Record 


Smith -Ward 


Formerly Sauvage-Ws 
17 Battery Place, : 


W. R. Kerschner Co., Inc., Eastern Sales Agents, 50 Church St., New York City 
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se S-W Adjusters 


More Mileage Between Inspections 


S-W Shim Slack Adjusters lengthen the period between in- 
spections and thereby soon save their cost through the reduc- 
tion of carhouse labor. 


Brake Shoe Economy 


S-W Shim Slack Adjusters increase brake shoe wear or 


e 
Sa V Ing mileage 20 to 75 per cent because they assure a degree of uni- 


formity of wear impossible to secure otherwise. 


1 6 Cc Stopping, Flat Wheels 


S-W Shim Slack Adjusters leave little excuse for flat wheels 


and poor braking. 
Per ar They hold the brake shoes in correct position at all times, tak- 


ing up automatically the wear on shoes or brake rigging. 


Per Day Saving 16c Per Car Per Day 


16c. per car per day is the saving found by one electric rail- 
way Official, who keeps close cost data. 

Let us give you the details of this accounting. It will interest 
every operating official. 

You will see then how S-W Shim Slack Adjusters pay for 
themselves in six months and then go on earning 200 per cent 
dividends. 


Promoting Safety - 


90 Still better than saving labor and brakeshoe expense and 
avoiding flat wheels is the ability of the S-W Shim Slack 

Adjuster to promote safety. The motorman always knows 

3 where to “find his brakes.” They will not fail him in an 

emergency, but GRIP firmly and surely. 
a y S Nothing is left to chance. S-W Shim Slack Adjusters keep 


the brakes always in adjustment. 


FR KEK Applicable to Every Truck 


It is the practical slack adjuster for it fits any truck. Small 
metal shims drop beneath the fulcrum of the brake lever when- 


ever slack occurs. These shims always act—they have no 
i mechanism to get out of order. 
90 Days’ Free Trial 


We will equip one car or 25 cars on your road with S-W 
SHIM SLACK ADJUSTERS. 

We will keep them in your service from two to three months— 
without a cent of cost to you. We can afford to make this 
paopostice because S-W Shim Slack Adjusters always make 
good. 

Read what they are doing on the roads that are using them. 
Send for the RECORD OF RESULTS.—Write today. 


Brake Company 


rd Brake Company 


New York City 


J.B. N. Cardoza & Co., Inc., Southeastern Sales Agents, Citizens’ Bank Bldg., Norfolk, Va. 
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Catskill 


Heat Treated 


Gears and Pinions 
Star Brand 


A new type of gear and 
pinion especially pre- 
pared and heat-treated 
by a process of our own. 
The finest quality of 
rolled steel ‘blanksare 
used for material. 


Ash us 


The gears and pinions are for the 
cut Rake ee and ae complete 
are put through a specia 

7 coe Data 


heat-treating process 
which gives them excep- 
tional tensile strength. 
This process insures the 
gear and pinion a wear- 
ability of three to five 
times that of the or- 
dinary gear and pinion. 
Prices are reasonable, 
and when durability is 
considered—very low in- 


deed. 
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What Wise Men Know 


The wise lineman knows that trolley catchers 
and. retrievers will cut his line maintenance 
enormously. 


The wise operating man knows that a trolley 
catcher or retriever on his car minimizes annoy- 
ing interruptions in running and lighting, while 
avoiding the needless scaring of passengers due to 
the thumping of wild trolley poles. 


And the wise equipment man knows _ that 
catchers and retrievers that have made good in 
fifteen years of widely-varying service are the 
kind that will keep away from the repair bench. 


Their fifteen-year record as a factor in the con- 
servation of railway property and the promotion 
of railway service assures you that 


Earll Catchers and Retrievers 
Always Make Good 


Cc. I. EARLL W. R. KERSCHNER CO., Inc. 


{Eastern Sales Agents 50 Church Street, New York 
Factory: York, Pa. 


The John S. Black Co. The Grayson Railway Supply Co. 
Offices: 11 Broadway, N.Y. New Orleans, La. St. Louis, Mo. 
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MORE-JONES 


“Tiger” Bronze 
Axle and Armature 


BEARINGS 


Have unusual strength—great 
durability, and high anti-fric- 
tional qualities. Made of special 
alloy, cast by perfected meth- 
ods that give them superior 
toughness and unequalled den- 
sity of grain. Wear long and 
evenly without heating or 
cracking, and give longer life to 
journals and axles. 

Further information and prices 
on application. 


ELECTRIC 


RAILWAY JOURNAL 


For More Mileage— 
Reduced Costs— 
Better Service— 


WalA 


OILLESS TROLLEY WHEEL 


NON-ARCING HARP 


Exceptional wheel mileage and lower operating 
cost has been the invariable experience of those 
roads using the V-K Combination Trolley Equip- 
ment. 

The V-K OILLESS TROLLEY WHEEL is 
made of particularly tough metal that is at the same 
time soft enough to cause minimum wear on over- 
head. When used with the V-K NON-ARCING 
HARP we guarantee it will outlast any other make 
of wheel. This wheel is self-lubricating, efficient 
throughout its entire life, and requires no attention 
after being installed. 

Greater current capacity and consequently in- 
creased wheel mileage is provided by the V-K com- 
bination because of its perfect contacts. The oilless 
wheel bearing and the patented gripping device for 
locking the axle-pin eliminates insulation and in- 
terruptions to current. 

Any fair trial of the V-K Equipment will furnish 
conclusive reasons for making it standard on your 
road. 


Send for our new illustrated catalog. 
It contains full information on sizes, 
styles, etc., covering our whole line of 
wheels and harps. — 


More-Jones Brass & Metal Co. 
St. Louis, Mo. 3 


Manufacturers of 
Trolley Wheels and Harps, Contact Springs, Motor Axle 
Bearings, Armature Bearings, Truck Journal Bearings, 
Air Compressor Bearings, Armature Babbitt Metal 
and similar products. 
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Saving the Second that Counts 
in a braking emergency 


It is not a matter of braking power alone. It is equally a 
matter of braking speed. Your brakes may take hold 
hard when the slack is taken up but it may be too late 
then) he 


American Automatic Slack Adjuster 


keeps the slack at the proper degree, which means readi- 
ness for instant use at highest braking efficiency. It saves 
brake shoes, too, thus reducing car maintenance in addi- 
tion to averting costly disaster. For economy as well as 


safety, investigate. Complete data sent on request. 
\ 


The American Brake Co. 


St. Louis, Mo. 


71178-P 
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SUMAN 


The Pacific Coast 


not only knows what it wants but it wants a good deal of it 


The number of 


“Globe” Ventilators 


on the Southern Pacific System’s cars shown—the Bay 
Cities and Portland Division Electrified Lines—are meant 
to take care of car ventilation under the diverse atmos- 
pheric conditions which these lines encounter. 


Keep these four facts in mind: “Globe” Ventilators 
give you continuous, thorough ventilation. They cost 
practically nothing for upkeep. They can be mounted in 
any position. Their efficiency is independent of wind 
conditions. 

Study the matter before you finally 
decide about your new cars. 


Globe Ventilator Co. 
‘roy, N. Y. 


in 


Fil mT 
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The 
Sleet Storms 
are coming! 


‘These 
are the Wheels which 
will withstand conditions! 


This is no mere claim. Their use for 18 years by leading roads 
has proven it. Kalamazoos will run in sleet longer than any 
composition wheel because not an ounce of inferior metal is used 
in them. Nothing but pure lake copper, of highest conductivity. 
Evenly balanced—soft, yet tough—will stand the strain on curves. 
Better investigate them now if you are not already using them. 
We'll help. Just write us a line—say “Get busy!” 


KALAMAZOO | 
Trolley Wheels—Trolley Harps 


are produced in a shop devoted exclusively to these 
specialties. Today we are supplying the major part of 
the entire demand of the United States. There must 
be a reason for this and there 7s—that is, a high reputa- 
tion due to high quality. Endorsed by prominent roads 
for nearly two centuries. We manufacture 


Harps that won’t arc 


—KALAMAZOO—harps of perfect and continuous 
contact. Harps with only one cotter pin to be taken 
out to remove the wheel, and thick washers not quickly 
worn out, saving renewals and time. Your data on 
trolley wheels and harps is, we believe, incomplete un- 
less you have our catalog. A copy promptly sent upon 
request. Make it a point to write us today. 


STAR BRASS WORKS 


KALAMAZOO, MICHIGAN 
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The degree of service which your line renders 
depends . largely upon the comfort of your 


patrons and their comfort depends upon atmospheric tem- 


perature conditions in your cars; ventilation must be per- 
fect—the temperature must be at the proper point and uni- 
form. Perfectventilation and temperature control is assured 
only by such time-tried equipment as 


UTILITY Ventilators 
and Electric 
Thermometer 
Control 


The Utility Ventilator is ef- 
ficient under all conditions of 
wind, humidity, temperature, 
with car standing still and running 
at various speeds. “Honey Comb” 
Type made for side decks and round 
toofs. Also a,-Round= ‘Jet= slyper Phe 
highly sensitive Utility Electric Thermometer 
Control automatically maintains uniform tem- Utility Electric 


Cont” Type perature under all conditions. Its construction is es ae ce 
Nentilator-for mechanically and electrically correct—requires no at- 
Round Roofs tention for operation. 
Railway Utility Co., 711 to 721 W. Fulton St., Chicago 
Eastern Office, 1328 Broadway, New York 
Over 200% more roads using this base 
today than at this time one year ago. “SAY, GEORGE!” said the Gen. Mer. of 
and Electric Ry. Co. to 


Repeat Orders Prove ROC 9 # AOE SEE CR aoe 
is Master Mechanic, ‘while I was in Los 
MERIT ie SATISFACTION Angeles on my way home from the Exposition 
FFICIENCY my attention was called to the WASSON 
ECONOMY AIR RETRIEVING TROLLEY BASES 
SAFETY which they have in use on the high speed cars 
of the Pacific Electric Ry. I found upon in- 
quiry that this company has always had a 
great deal of overhead trouble on account of 
arcing wheels, bent and broken poles and torn 
down overhead wires, until they put,on Wasson 
bases. Now they don’t have any trouble. 
It seems to me if these bases will do so much 
for this road, they ought to do as much for 
us. Suppose we order a car equipment and 
try them out and if they make good we will 
put them on all our high speed cars.” 


MODEL ‘“B”’ 
The Pacific Electric is the largest user of Wasson Air Retrieving Bases at this time. Ask them about it. Sold on approval 


Wasson Engineering & Supply Co.,mitwaukee, wis. 


Sales Representatives: 
E. R. Mason Co. R. R. Holden S. I. Wailes F. F. Bodler 
2038 Grand Central 320 N. Y. Life Bldg. 626 South Spring St. 803 Monadnock Bldg. 
Terminal NEW YORK CHICAGO LOS ANGELES SAN FRANCISCO 
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DID Seattle 


aRrom Coast 
rban Cars, 


are equip 


Rollwa 


because these bearings conserve energy and save on 
lubrication. Having fixed adjustment, their main- 
tenance is reduced to nil; and they are tamperproof 
and foolproof. No expert mechanic is needed to as- 
semble them. 

On heavy interurbans, on city and suburban cars, as 
well as on industrial and line cars, electric locomotives, 


The Railway Roller Be 


FRANKFORD, TACONY & HOLMESBURG STREET RAILWAY ‘CO. 
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ped with 
Bearings 


etc., and, in fact, on practically every type of equip- 
ment in general use today Rollway Bearings have 
shown tremendous current savings for every class of 
service. Operating for nearly 4 years on the Seattle, 
Renton & Southern, inspection showed such small 
wear that it could not be measured. These results are 
typical. Write for full data and arrange to test a 
set im service. 


ring Co., Syracuse, N. Y. 
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Griffin Wheel Company 


F. C. S. WHEELS 


of Every Description 
Specially Adapted for 


Street Railway and Interurban Service 
Safety and Economy 


General Offices: McCormick Building, Chicago 


Plants: 


Detroit Denver Tacoma Boston 
Chicago St. Paul Kansas City Los Angeles 


You’re Southern Wheel Company 


Trifling ae St. Louis, Missouri 
Your Circuits 


If You Are FOUNDRIES 


Not Using St. Louis Birmingham Atlanta Savannah 


Nung esser MANUFACTURERS OF 


ee The Special Chilled Iron 


Nungesser has solved power house and railway motor brush 
probiems for concerns in every State of the United States. He 
is today “Brush Consultant” to electric railways all over the 
country. 

Why have Nungesser brushes captured the market? Here is 
the answer: i 

1, They are extremely hard brushes, hence the wear is trifling. CA WH 

2. They will not burn nor pit since the contact resistance is 
particularly adapted to take care of sparking on machines having 
ash resistance or sparking voltage. 

. They contain no abrasive material and will not wear the FOR 


Res 
4. They are very low in friction, hence commutators run cool 


and quiet. 
5. The lubrication is entirely a property of the material itself, STREET AND INTERURBAN 


hence they are permanently self-lubricating. 
6. They are strong and tough, and will not break or chip under | 


severe conditions. 
7. They wiil not pick up copper, but will produce a smoothly 
baianea cominutator. 


It looks like brush superiority, doesn’t it? 
Suppose you talk things over with Nungesser and get rid of 
brush troubles once for all. 


The Nungesser Carbon & Battery Co. | ONE WEAR LONG WEAR 
Cleveland, Ohio va 


NN 


= 


2 


ROLLING STOCK 


Passenger, Express, Freight 


and Work Cars, 
Trucks, 


Snow Plows and Sweepers 


Index to Advertising Sections 


Section 1: Track—Rails, Frogs, Foundations, Crossings, Steel Ties and’ Fittings, 
Switches, Switch Stands, Construction Tools; Rail Bonds, Track: Accessories, 
Grinders, Welders, Culverts, ete. 

-, Section 2: Towers, Poles, Ties, Crossarms, Blasting Outfits, Wood Preservatives. 
Section 3: Line—Line Material, Maintenance Vehicles, Insulators, Wire, Connec- - 
tors, ete., including Underground Conduit, Signal Systems, Instruments, ete, 

Section 4: Power Plant—Equipment for Power Plant and Substation. 

Section 5: European and Canadian—Manufacturers, Dealers and Engineers..." 

Section 6: Engineering and Financial—Including Engineers; Contractors; Bankers; 
Insurance Companies; Detectives; etc. 

Section 7: Repair Shop—Labor-Saving Devices, Shop Equipment and Electrical ~ 
Supplies, Welding Systems, Paints, Varnishes, Insulating. Materials, etc.; 
“Second-Hand Equipment; Amusement Park Attractions. 

Section 8: Car and Truck Equipment—Supplies and Fittings for Cars and Trucks. 

Section 9: Rolling Stock Passenger, Express, Freight and Work Cars, es 
‘Snow Plows and Sweepers. 


For Alphabetical Index to Auivertisers 


Seepage 22 


Fer Classified Directory of Advertisers 


See pages'24, 26,28, 30; 32, 34 


A 


| 
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ELECTRIC RAILWAY 


The Galena Exhibit //7 
at the Exposition ~ Wy 
is at your Service fs Y 
for information 


Gale 
(AN) 


1a Signal Oil 


Franklin. Pa. 


JOURNAL 


The GALENA Guarantee:— 


The Safe Minimum 
in Lubrication Costs 
Per Car Mile 


Have you ever read a Galena contract? 
Do you know the conditions under 
which we guarantee to reduce lubrica- 
tion costs on your road at least 10%? 
They are very simple— 


Galena Oils—and 
Galena Expert Service 


The Oils provide support only for low- 
est cost; and the Service will bring © 
about the needed changes in conditions 
or methods necessary to effect that 
economy or reduce it still more. The 
increased reduction accrues to you. 


We will be glad to go into details of the 
Galena contract at any time and to show 
you how each clause works to your 
benefit. 
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Burlington (Vt.) Traction Co. Car Equipped with 
Taylor Trucks 


“Taylor-Made” 


Means— 


Truck engineering by truck specialists. 

Truck planning before truck construction. 

Truck design over the full range from smallest city cars to the 
biggest locomotives. 

Truck weight limited to the point where every pound has a definite 
duty. 

Truck spring suspension that absorbs shocks with comfort to your 
passengers and long life to your cars. 

Truck framing that has the wheelbase your conditions demand, 
that stays square and that will not nose. 

“Taylor-Made,” trucks Vare not an‘ assembly job.. “They, are 
designed, built and inspected in our own shops from founda- 
tion framing to springs and journals. 

We also manufacture T. M. C. Steel Tired Wheels and TAYLOR- 
MADE Elliptic and Coil Springs for all makes of Trucks. 

Your inquiries for new or replacement work are solicited. 


Taylor Improved S. B. Double Truck used on Burlington car shown above 


Taylor Electric Truck Co. 


ESTABLISHED 1892 


Troy, N. Y.. 
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Why You Should Specify 
v7 Bemis Pins” 


They will wear longer than any other 
pin you can get costing the same 
money. 

Their absolute smoothness and true 
diameter allows them to be easily 
adjusted, and easily removed. 

They are hardened to give service 
where the wear is hardest, and will not 
dent or lose shape easily. 

We carry 40 different sizes of case 
hardened pins in stock. 

Our advice is: Don’t use a poor pin 
when you can get a Bemis for the 
equivalent cost. 

Send for samples. 


Bemis Trux 
Will Cut Your Maintenance Cost 


TOUGH 


ALL WAY 
THROUGH. 


CASE 
HARDENED 
Ye DEEP. 


They are products of “Extra Careful” workmanship and are de- 
signed to give easy running so as to reduce the wear on the car 
structure. 


They are built to any wheelbase, and to suit any motor. 

With steel yokes or pedestals, and either in regular Bemis stand- 
ard brakes or special non-chattering adjustable brakes. 

All parts are drilled and machined in jigs and are interchange- 
able. 

Study Bemis methods before you place your next order for trucks. 


BEMIS CAR TRUCK CO., SPRINGFIELD, MASS. 
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ON cg 


PN 


aldwin 


rucks 


were granted the Highest Award at the 
Panama-Pacific International Exposition 


Investigate the trucks upon 
which impartial judges have set 
their official approval, 


on account of 
Safety First 


Second—Economical in Mainte- 
nance 


Motor Truck Class ‘‘M”’ 


Third—Simple in Construction 
Fourth—Noiseless in Operation 


A. E. R. A. delegates 
visiting the Exposition 
are invited to inspect our 
Exhibit in the Transporta- 
tion Building and to meet 
our representative, Mr. A. 
J; Beuter; 


Motor Truck Class “AA” 


THE BALDWIN LOCOMOTIVE WORKS 


Philadelphia, Pa. 


REPRESENTED BY 

Charles Riddell, 625 Railway Exchange, Chicago, III. George F. Jones, 407 Travelers Building, Richmond, Va, 

C.c A Peterson, 1610 Wont Building, st. Louis, Mo. A. Wm. Hinger, 722 Spalding Building, Portland, Ore. 

F. W. Weston, 50 Church Street, New York, N. Y Williams, Dimond & Co., 310 Sansome St., San Francisco, Cal, 
f J. A. Hanna, Niles, Ohio 


LL 
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The Livest Transportation Exhibits 


at the Panama-Pacific Exposition are the 
Fadgl Auto Trains! 


A system of transportation that has already carried more than 2,000,000 people over the grounds of the Pan- 
ama-Pacific International Exposition is not a transit toy. 


The Fadgl auto-train is the first practical combi- 
nation of the flexibility of the automobile that goes 
anywhere and of the low platform expense of the 
high-capacity train. For instance, one conductor of 
our three-car train has handled 105 passengers on a 
114-mile trip. 

The Fadgl auto-train is so low in first cost, opera- 
tion and maintenance that it can be operated profit- 
ably below a five-cent fare, if necessary. 

The Fadgl auto-train is ideal for parks, for short- 
line suburban service and for operation in narrow 
streets. 


FaneL:AUTO-TraiN 


( INCORPORATED) 


What Material are YOU 


The Fadgl auto-train can be operated electrically 
if desired, and its trailers may be fitted with any 
type of seats and covering. 


The Fadgl auto-train can be operated at any rate 
of speed from a walk to 15 m.p.h. See them, and 
ride in them, at the Exposition, then call on us or 
write our Executive Offices. 


The Fadgl Auto-Train, Inc., 702 Market Street, 


San Francisco, will be glad to furnish you full tech- 
nical details. Patents pending. 


~702 Market St., San Francisco 


Most Interested im? 


On pages 24, 26, 28, 30, 32 and 34 of this number you will 
find a Ready Reference Index of the products advertised in 


this issue. 


This index will furnish you with the names of those who 
can serve you properly with the materials in which you are 


most interested. 


Their Products are ADVERTISED PRODUCTS. 


Buy, Boom and Use Them. 


[SEPTEMBER 18, 1915 


e- 
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“LACONTA” 


The Lightest Steel Car Made 


550 Pounds per seated passenger 


This splendidly built centre-entrance car will cut your operating 
cost because of its lightness. Yet its large seating capacity gives 
it all the advantages of a rush-hour car. 

It will seat 44 passengers—3/7% per cent more than the standard 
type double-end car of the same length. 

Better schedules are secured with the “Laconia” because its 
low entrance allows rapid loading and unloading. 

Brake shoe and wheel wear are reduced by the low centre of 
gravity of the car, which is close to the starting and stopping 
forces. 

The long wheel-base truck eliminates car oscillation. 

Write for all the data on Laconia Car design. We are helping 
to solve transportation problems. Let us solve yours. 

A word of inquiry will bring the facts. 


LACONIA CAR COMPANY 


60 Congress Street, Boston, Mass. 
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Mr. Transportation Man 
Of The Wide, Wide World,- 


Déar Sir: 

Replying to yours of even date beg to say 
that our foreign and domestic inquiries and orders 
attest abundantly that the Internal Combustion Loco- 
motive Company's motor-equipment is supplying the long- 
felt want in the transportation world. 


Our railroad locomotives weigh from 5 to 50 
tons, with a maximum speed of 60 miles per hour. 
Railway motors from 10 to $0 tons, speed SO miles, 
double-end control. One-man operation 5 miles to the 
gallon of gasoline. Standard sizes, fully equipped, 
pneumatic control, Westinghouse brakes. Best steel 
construction. Entirely modern. 


We cut railway construction cost 50 per cent; 
operation still more. 


Just the ticket for railroad terminals and 
passenger service. 


Safest, sanest, simplest and most economical 
method of transportation known to this century. Fully 
patented. 


Fuel: gasoline, kerosene, oil or distillates. 


Power units designed to suit the physical 
necessities of various lines. 


Yours, 
INTERNAL COMBUSTION LOCOMOTIVE CO., 


per J. W. McKay, 


General Manager. 
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FECTOVABLE 
SEAT OVER 


STATION 


\GENERAL COMPARTMENT 
wv VesTiBuLce 


< 
MOTOR y 


awe Sea 


Lining roof and walls with cork 


View from center vestibule looking forward View from center vestibule looking backward 


cial dies from which repair parts must be obtained. All replacements can be made 


without delay. 
intenance and replacement of parts are the principal features. 


Absolutely no pressings are permitted from spe 
from warehouse stock, by your own mechanics, with ordinary tools, 
Economy in first cost of equipment, current consumption, track ma 


NILES CAR & MFC. CO., NILES, OHIO 
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Buy, Boom and Use: 


i 
; 
! 


INN 


Because: 


iI Advertising is a sign of good faith whereby a promise 
is irrevocably set before the buying world. 
The manufacturer must be able to back up every promise 
he makes in print to preserve good-will—his most valu- 
able asset. . 
Statements made in Journal advertisements mean exactly 
what they imply. 


y) Advertising is a symbol of progressive methods. The 

very fact that a manufacturer is making Journal advertis- 

ing part of his business activities is a clear indication of a 

..-ptogressive, broad-gage—attitude towards his field—a 
good organization to have dealings with. 


Advertising conserves the buyers’ time by acquainting™: 
3 him with a product at his leisure, before the buying , awe 

need arises. 

Time consumed in investigating before buying, costs 

money—Journal advertisements are aimed to help reduce 

that cost. Reading advertisements is good economy. 


rl Advertising is useful only to those who have a message 
of genuine service to tell. 
No other kind of message is admitted to the advertising 
section of the Journal. 
Therefore Journal advertising pages become a reliable 
guide to commodities that may be bought with perfect 
safety. 


UO 


Journal advertising is a bond of fair dealing because it 
5B must reach beyond one-time sales. 
The modern advertiser knows that capital invested in 
publicity pays dividends only so long as the deed is as 
good as the word. 
It pays to deal with such companies. 


HO 


uy 


El 


% 
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Because: 


Advertised statements bear the stamp of authority from 
those responsible far the conduct of the organization 
whose signature is published. 

When you read Journal advertisements you are reading 
the words and promises of the big men in the manu- 
facturing field. 


Advertising 1s a source of economy and cuts the cost of 
selling, making lower prices or better goods possible 
without sacrifice of the producers’ profits. 

It does high-speed selling at low cost, reducing produc- 
tion cost by increasing demand. 

It conserves the time of buyer and seller. 


Advertisers are almost invariably the most successful 
men in their industry, 
and success in business is inseparable from service ren- 


dered, pet ee ee 


and successful buying follows negotiations with success- 
ful manufacturers. 


Use Journal advertising as a report on a manufacturer’s 
standing. 


Advertising in a given field is evidence of a well-founded 
belief in ability to serve it. 

No business man will spend money for Journal advertis- 
ing until he knows he can properly serve the industry 
because he knows that unless his products pay the user 
he cannot receive enough returns to make his advertising 
an investment. 


Advertising cannot long prove profitable to producers of 
anything but meritorious products. 

It pays only where products make good and advertising 
mortality automatically weeds out the incompetents. 
Electric Railway Journal admits advertising on meritori- 
ous products only so that Journal advertising will pay 


reader and advertiser alike. 


Electric Railway Journal. 


A clvertised Products 


IIASA 


| 


IO 


TT 
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BURLINGTON TRACTION 


lieve is about the nearest thing to a single universal type for surface operation 
ever constructed. 


Consider the following advantages it offers for general service. Not only does 
it provide an open car in summer and a closed body in winter, but it has low 
window sills, maximum seat length and aisle space, low platforms which are 
enclosed, and we have done away here with the wall pockets that collect rubbish. 


We built it to meet a special condition; and we put Jones car strength as well as 
Jones car ideas into its making. 


Car designed in units. It can be constructed for single truck operation of 
minimum weight to meet the present demand for cars of that type. 


We have been established since 1839. There are cars in service today which we 
built two decades ago. 


YOU are buying for permanence. 


So we advise: Investigate Jones Cars. 


J. M. Jones’ Sons 
Company 


Builders of Cars for 
Electric Railways Exclusively 


Established Incorporated 


1839 1911 


Watervliet 
IN ae: 


Interior of Burlington Car 


A Convertible 
Jones Car 


The car illustrated here, built for the Burlington, Vt., Traction Company we be- 
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We have designs for every Class of Service 


During the past year we have designed, built and delivered 
equipment ranging from one-man light-weight types, 
weighing 11,000 pounds complete, to all-steel high speed 
Interurbans of 75 tons complete. Between these two 
extremes we have something that will acceptably answer 
your conditions. If not, our Engineering Staff is at your 
disposal. 


The three desirable 
essentials— 
Practical Design 


First Class Construction 


Service 


are always to be found at 


“The Quality Shop’’ 


ST. LOUIS CAR COMPANY 


Electric and Steam Railway Coaches, Steel Cars, Trucks and Journal Bearings, 
Curtains, Seats, Rattan, Bronze Trimmings, Miscellaneous Car Supplies 


Eastern Representative: Pacific Coast Representative: 


WENDELL & MacDUFFIE CO. GUS KOCH 
61 Broadway, NEW YORK 797 Monadnock Bldg., SAN FRANCISCO 


See 
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“Steel Cars” 


said the 
Pacific Electric 


when it wanted 25 cars more for that won- 
derful interurban service whose extent will 
amaze the Pacific Coast visitors. 


The photographs of these cars tell their 
story. 


It is the story of modern, up-to-date con- 
struction—of maximum safety for the 
CARS and for the PASSENGERS. 


You know that steel cars cannot telescope— 
cannot burn—cannot but outlive wooden 
coaches by many years. . 


We are equipped to carry out in every detail 
the designs made necessary by your operat- 
ing conditions. 


Correspondence solicited. 


Pressed Steel 
Car Company 


New York Pittsburgh Chicago 
Washington, D. C. 
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Jewett Steel Cars 


125 are in use 
in San Francisco 


They were built by us in accordance with the highest 
modern city railway standards, for the Municipal 
Railways of that city. 


You will see them frequently in your rides around the 
convention city and it will be worth your while to note 
the details of their construction. 


Like all Jewett cars, they represent superior work- 
manship, strength, close attention to details and an 
interior finish designed for serviceability as well as for 
pleasing appearance. 


We furnish estimates on standard specifications or we 
suggest a design adaptable to your particular operat- 
ing conditions. 


Let Us Quote On Your New Equipment 


THE JEWETT CAR CO. 
Newark, Ohio 
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Storage Battery Car of the Third Avenue Railway Co., New York City 


“*YEX10¢’” Batteries in Traction Service 


_ Storage battery cars are receiving the consideration of rail- 
way men of both steam and electric roads. 

Steam roads can frequently add to their revenue by giving 
more frequent service between small stations. This can be 
done most satisfactorily by storage battery cars operating 
over the same tracks as steam trains. 

On electric lines where traffic is light or where an infrequent 
schedule is desired, storage battery cars furnish a more profit- 
able service than any other system. 

Storage battery cars have been successfully used in New 
York City, since 1910, = Phere are now 205. batvemn carsuin 
operation in New York, 174 of which are equipped with the 
“Wycap-Extde’’ Battery. These battery cars are making a 
total of over 3,000,000 miles a year. The service rendered by 
these batteries is in every way satisfactory. 

“wexide” batteries are also used by many of the large rail- 
way and power companies in their electric trucks and electric 
service wagons. 

Our engineers are at the disposal of railway men interested 
in the subject of electric traction with storage batteries, either 
in connection with storage battery cars or electric trucks. 


THE ELECTRIC STORAGE BATTERY CO. 


Manufacturer of 
The “Cbloride Accumulator”, The “Tudor Accumulator” 


The “Extde”, “Hycap-Exide”, “ Thin-Extde” and “fronclad-Extde” Batteries 


Boston Atlanta Rochester Cleveland PHILADELPHIA, PA. Chicago Denver San Francisco 
New York Washington Pittsburgh Detroit 1888-1915 St. Louis Los Angeles Toronto 


Storage Battery Car of the Lewisburg, Milton and Watsontown Pass. Ry. Co., Milton, Pa. 
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32 Pages 
of 

Light Car 

Data 


A Timely 
Topic 
Handled 
ina 
Helpful 

Way 


The newest treatise 
on operating economy— 
handled in a broad way 
and distributed gratis for 
the good of the service. 

Incidentally, it refers to the use of 
ball bearings as a means of obtaining 


A Big Railway Expert 


Writes: the maximum economy which light 
““Economies of the Light Car’ is certainly Cats make possible. 
gotten up in fine shape and is greatly appreci- : . 6 : 
ated. You seem to have evened the situation rN copy will be mailed you upon re 


in a very plain way and certainly should reach ceipt ot coupon below or postal. 


Managers and Master Mechanics of Railway 
Companies.” 


Have you received your copy? Send for it to-day. 


| 
SI¢F BALL BEARING CO. | 


a 
23 ie 50 Church Street, New York 
Gentlemen: : 
Please send me a copy of ‘‘Economies of the Light Car in | 
Electric Railway Service.” 
| N@M 6s 6:0 325 0s oes Sue a eI CTRL: Seas DR MIE ae toe ee aes | 
POP OSS aj... Cima sh ibaa G.- eeate vTra RON Ere ey dimes aoe ete Sean Pon Pee 
ibd | CP me HEME Reittien wee en tana eer ere WS ORY ecm era ee, oe amy ta | 
Poslthonit.c2%, pd Rteverce 5 Se Nee nen ey 5 ay eee ets oe re este tees ear ere ecto e 
| E.R.J. 9-18-15 | 
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47 YEARS OF CAR AND TRUCK BUILDING, 


EARLY a half-century record of continuous advance in one 
art—railway rolling stock. 

Not a break in all these years. No lagging behind at any time 
and no belated effort to catch up in any period of its history. 
Just a continual drive ahead—a continual preparedness for future 
requirements of this tremendously developing field. 

Today the four great car building plants and a world-wide 
business tell the story of character and quality and service. 

The organization of this business is of a nature that adapts it 
completely to the same thoroughness in the care of details of an 
order for one car as in an order for one hundred. 

It is a business of infinite detail and demands at every turn the 
personal and close attention of men of long and highly specialized 
training. 

The equipment of these plants is of extraordinary character 
because of the widely varying forms of construction incident to 
the continually changing conditions of the field. 

The quality of the staff and equipment of each of the Brill 
plants is attested by the fact that practically every radical type 
of car in the field is Brill built—convertible and semi-convertible 
cars, low-level center and end-entrance motor and trail cars, center 
and end-entrance interurbans; all-steel, part-steel and wooden types 
for every form of regular and special passenger, express and 
“service” operation. 

Brill trucks with their solid forged side frames, graduated spring 
system and other special Brill features essential to safety, easy- 
riding and low maintenance, have always had the field largely 
to themselves simply on the basis of genuine merit. The history 
of the development of the electric truck business at home and abroad 
is really the history of the Brill city and interurban truck business. 

One of the latest Brill trucks is the 77-E type which visitors at the 
Panama-Pacific International Exposition will see in operation at the 
General Electric Company’s Exhibit in the Palace of Transportation. 


ANY AGENCIES: Priprson, Roppinc & Co., San 
THE J. RIEL BCOME Francisco, Los Angeles, Portland, Seattle. 


Norges BrorHers, Melbourne, Sidney, Dun- 

AMERICA Si ne ne OMPANY a ae eee Redes ae aaa yee 48 
, Die ue du Luxembourg, Brussels. HACKLE- 

G. €. KUHLMAN CAR co. ForD & Co., Calle, Bartolome Mitre 478, 
Cleveland, Ohio Buenos Aires. THomAs Bartow & Sons, 

WASON MANUFACTURING CO. Durban, Natal. SuHEWAN, Tomus & Co., 
Springfield, Mass. 5 Hong Kong, Canton, Shanghai. G. CHEC- 
COMPAGNIE J. G. BRILL CHETTI, Piazza Sicilia, 1, Milan. LoNDoN 


Paris. France Orricr, 110 Cannon Street, B.C. 
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Mt. Lowe Car near Los Angeles 
‘ Equipped with G-E 800 Motors 


t 


advance of 


